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Experimental Track, Showing Third Rail ; Overhead Conductor at Crossing; 

and the Substation. 



The 2,000-Kilowatt Curtis Generator for Supplying 11,000-Volt Current to the 
Substation, Where it is Transformed to 600-Volt Current for the Third Rail. 




Experimental electric locomotive and train, now engaged in securing full data, in preparation for the active operation of the New York Central system. 
Total Length of Locomotive, 37 feet; Weight, 95 tons; Weight on Drivers, 69 tons; Maximum Tractive Effort, 32,000 pounds; Maximum Horse-power, 3,000. 

ELECTRICAL EQUIPMENT OF THE NEW YORK CENTRAL RAILROAD. - [See page 142.] 
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THE OLD AND THE NEW. 

In the broad field of engineering there is no single 
section that has had so much to do with the industrial 
growth of the world as the steam railroad. Further- 
more, in all the seventy years of its growth, the steam 
railroad has never witnessed a change so radical, or des- 
tined to work such far-reaching results in promoting 
its development, as the impending substitution of elec- 
tricity for steam in the operation of its trains. 

By far the most important work being done in this 
connection — and we say it with full recollection of the 
pioneer work in the electrical equipment of some roads 
in Europe — is the wholesale substitution of electric for 
steam traction, which is now being carried out on the 
New York Central terminal, suburban, and express 
lines; for this is the first time that the problem 
of working all trains, express as. well as local, by elec- 
tric power, has been attempted. For, mark you, this 
is no mere experiment, carried out by some up-to-date 
but impecunious individual or company, upon a scale 
too limited to render the results of practical value. It 
is an experiment — if you please to call it such — that 
involves the reputation of the largest railroad system 
in the world, and forms the principal element of cost 
in changes that call for the expenditure of $50,000,000. 

The success of this installation, of which there can 
be no doubt whatever, marks the first step in the 
gradual substitution of the electric for the steam 
locomotive in the operation of long-distance express 
trains. Very gradually will the change be made, 
and the electrical hauling of through expresses must 
ever wait upon the equipment of the local service. The 
enormous improvement in the latter, due to shorter, 
more frequent, and faster trains, will call for its con- 
tinuous extension to other parts of the system. The 
New York to Croton equipment will be followed by an 
Albany to Hudson service; to be followed, in turn, by 
extensions of these circuits, say to Rhinebeck and Gar- 
rison, respectively. The next extensions would bring 
the two services to a connection at Poughkeepsie; and 
so the through electrical service from New York to 
Albany will be completed. Similar extensions, east and 
west from Chicago, Cleveland, and Buffalo, will in time 
link Chicago with New York. 

But it must not be supposed that the steam locomo- 
tive, which must ever be reckoned as one of the most 
perfect mechanical inventions of any age, is destined 
to pass entirely from our midst. Only on lines that 
have a fairly heavy traffic can the electric locomotive 
compete with its older brother. For the steam loco- 
motive carries its own power station; it does not de- 
pend for energy upon a power plant located many miles 
away; it does not have to string out behind it a costly 
copper transmission wiie; nor does it necessitate the 
building of many substations along the track, wherein 
its life-giving food may be transformed, and converted, 
and otherwise doctored, so as to prepare it for easy di- 
gestion. Where stations are far apart, traffic light, and 
freight a scarce commodity, the whistle of the steam 
locomotive will long be heard in the land. 

By the courtesy of the officials of the New York Cen- 
tral Railroad, we were recently given an opportunity 
to ride, during the same day, on the latest type of 
express steam locomotive and on the new electric lo- 
comotive, both of which are designed for the same 
class of service. In each case the load behind the en- 
gine was the same, and a unique opportunity was thus 
afforded for comparing the old with the new. The 
steam locomotive was the new balanced compound, re- 
cently exhibited at St. Louis, where it was tested on 
the Pennsylvania Railroad Company's testing plant. 
She is probably the most powerful express engine in 
existence, and she represents in her four balanced cylin- 
ders and connections, the most advanced ideas of our 
locomotive builders. Probably she marks the limit of size, 
power, and efficiency of the fast express type. When the 
engine was running at speed, the absence of vibration 



and concussion, as compared with the simple Atlantic 
type, was remarkable, although in . this respect she 
could not, of course, compare in smoothness of running 
with the electric locomotive — the latter having no reci- 
procating parts whatever. The acceleration, when haul- 
ing the same weight of train, was markedly slower than 
that of the electric, and the sense of reserve power in 
the latter was made evident by the ease with which 
she "got away" with her load. 

It is the figures, however, that tell the story; and 
here they are: The steam locomotive, on a total 
length of 62 feet and a total weight of 162 tons, can 
develop a maximum hors'e-power of 1,800; but the elec- 
tric locomotive, on a total length of 37 feet, and total 
weight of only 95 tons, can develop a maximum horse- 
power of 3,000; or 31.5 horse-power per ton, as against 
11.1 horse-power per ton. Again, the starting pull of 
the electric locomotive is 32,000 pounds, while that of 
the steam locomotive is 25,900 pounds. As the speed 
of the latter increases, the pull falls very rapidly, until 
— as shown on the testing plant at St. Louis — it is 
only 9,S00 pounds at 56% miles per hour, and 5,200 
pounds at 75 miles per hour. This drop is largely due 
to back pressure of the steam — the difficulty of getting 
rid of the large volumes of steam that must pour 
through the cylinders when the engine is running at 
high speed. No such drop in the drawbar pulls occurs 
on the electric locomotive, which can keep on acceler- 
ating a train, long after the steam locomotive, when 
hauling the same weight of train, has reached its limit. 

The elaborate tests now being carried out on the 
main tracks of the New York Central near Schenectady, 
are to include some literal "races" between similar 
trains running side by side, the electric on the local, 
and the steam trains on the adjoining express tracks. 
Thus, an Empire State express train, hauled by a 
steam locomotive, will start from rest on the express 
track, side by side with an exactly identical train 
hauled by the electric locomotive on the local track. 
Then we shall know exactly by how much the new 
excels the old system of traction, in point of hauling 
power and speed. 



WIND PRESSURE ON BRIDGES AND BUILDINGS. 

Many of us will remember the terrible accident on 
the Tay Bridge in Scotland, when, on a stormy night 
in midwinter, several spans were blown over into the 
estuary, carrying with them, caged in the steel trusses, 
a whole trainload of passengers, of whom not a soul 
escaped to tell of the disaster. The wrecking of- this 
bridge afforded, or rather was supposed to "afford, 
proof that engineers had greatly underestimated the 
overturning power of the wind. As a matter of fact, 
the bridge collapsed because of poor castings in the 
piers of the bridge, and the faulty manner in which 
they were braced. Nevertheless, the British Board of 
Trade, which takes cognizance of all accidents involving 
loss of life, laid down a sweeping law to the effect that 
in calculating the wind pressure on future bridges, a 
unit of wind pressure much higher than any previously 
used must be applied. The great Forth Bridge was 
then in contemplation, and before the plans were al- 
lowed, it was decreed that wind pressure must be al- 
lowed for at the rate of 56 pounds on every square foot 
of the surface of the side elevation of the bridge. The 
wind stresses were calculated accordingly, with the 
result that this noble structure is, and forever will be, 
the most massive and heavily braced bridge of large 
span in the world. As a matter of fact the wind 
bracing is much heavier, as subsequent tests have 
shown, than it need have been. Thus, Sir Benjamin 
Baker, the engineer of the bridge, gives the following 
stresses per square inch existing in the bottom mem- 
bers of the Forth Bridge, for the weight of the bridge 
itself, for the weight of the train, and for the wind 
pressure: the dead load of the bridge imposes a stress 
of 2.8 tons per square inch; the live load of the trains 
imposes a stress of 1.2 tons per square inch, while the 
calculated wind stresses amount to 3.5 tons per square 
inch. But since much of the dead load stress is due 
to the great amount of material worked into the bridge 
to resist the wind stresses, it follows that in this bot- 
tom member the stresses due to the wind, as calculated, 
account for more of the material than do the dead 
load of the bridge and the live load of the trains com- 
bined. 

Now it is well understood that the excessive allow- 
ance for wind stresses was imposed on the engineers 
by the Board of Trade, and was not determined by 
their own judgment. At the time that the bridge was 
designed, however, reliable data as to wind pressures 
were wanting, and indeed, the first really reliable in- 
formation of the kind that is now accepted by bridge 
engineers was acquired by the engineers of the Forth 
Bridge during its erection. Mr. Baker caused pressure 
gages of large and small area to be erected, and care- 
ful records of wind pressures made for a period of 
several years. The results obtained proved that such 
a thing as an absolutely even and uniform pressure 
over any large area affected when a strong wind is 
blowing is a thing unknown, the wind acting with 



pressures of widely varying intensity on surfaces that 
are adjacent or almost adjacent. Thus, the unit pres- 
sure on a gage at the Forth Bridge measuring 15 x 24 
feet was only about 66 per cent of the unit pressure- 
recorded on a gage having an area of I 1 /-, square feet; 
and there is no doubt that on a gage measuring 100 x 
100 feet there would have been a still greater reduction 
in pressure per unit of measurement. It is well estab- 
lished that the accepted formulas for determining wind 
pressure are much too high, being based on maximum 
pressures recorded on small areas. Thus Theodore 
Cooper, whose specifications for bridges are standard 
throughout America, is of the opinion that a pressure 
of only 25 pounds per square foot acting at the same- 
moment on large areas would denude the district af- 
fected of all trees and buildings; and General Greely, 
of the United States Signal Service, has stated that 
there have been few cases recorded of wind velocities 
in the United States, where the pressure exceeded 16 
pounds to the square foot; this, of course, being taken 
to mean 16 pounds over wide areas. The enormous 
pressures of which we have evidence in the destruc- 
tive effects of a tornado, are now understood to extend 
over comparatively limited areas, not exceeding a few 
hundred feet at the widest. In an exhaustive study 
made of the St. Louis tornado by Julius B'aier, it was 
stated that there was evidence of pressures as high, 
as 60 pounds to the square foot, but that they extended 
over a breadth of not more than 180 feet. Another 
noted bridge engineer found, after following up and in- 
vestigating the paths of several tornadoes, only a single 
case where a width of 60 feet was not sufficient to cover 
the path within which the estimated pressures ex- 
ceeded 30 pounds. From this it follows that on spans 
of over 150 feet, the average pressure to be assumed 
in calculating the necessary strength of the wind 
bracing may be reduced, the reduction increasing with 
the increase in length of the span. Mr. Cooper, 
than whom there is no greater authority on this 
subject, suggests the following wind forces as suf- 
ficient to cover all cases: First, a wind force of 50 
pounds per square foot, acting at the same moment 
over a width of 60 feet, striking any part of the 
bridge at any angle, within 30 degrees above or below 
lhe horizontal; second, a wind force of 30 pounds over 
a width of 600 feet; and third, a. wind force of 15- 
pounds over a width of 2,000 feet; the maximum 
stresses from either of these requirements to be used 
for proportioning each member. Now, there can 
be little doubt that these estimates are perfectly ade- 
quate to meet the conditions of the severest storms, 
even of those of a cyclonic character. Although com- 
paratively small areas of a 2,000-foot span might be 
exposed to the impact of a tornado that would tear the 
buildings of a city to pieces, the total pressure on the 
whole span at that instant would not rise much above 
that due to a steady wind of high velocity, but free 
from tornadic action. If we compare the pressure of 
15 pounds per. square foot over a width of 2,000 feet, 
with the pressure of 56 pounds to the square foot, im- 
posed upon the engineers of the Forth Bridge on a, 
length of 1,700 feet, we can understand what a vast 
amount of unnecessary material was worked into that 
structure because of the heavy conditions imposed 
with the best intent by the Board of Trade. Were the 
bridge built at the present time, subject to the more 
accurate knowledge that we possess, its cost, due to the 
reduction in. wincL-tracmg, would be very materially 



decreased. 
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A large iron works has been erected by the Japanese 
government at Wakamatsu. When completely finished, 
it is to have an extensive blast furnace plant with all 
the necessary appliances, besides a steel plant for 
Bessemer steel and a second for Siemens-Martin steel. 
The latter is to be equipped with a number of sets 
of rolls. The plant is, however, far from being com- 
plete. In 1903 it turned out some 35,000 tons of fin- 
ished product. The works uses coal which it obtains 
from three mines. The latter are worked in connec- 
tion with the plant and lie 20 miles distant. Ores 
from different parts of the country are used, and a con- 
siderable quantity is brought from Corea and China, 
especially the latter. The cost of producing a ton of 
cast iron is stated to be $15 at present. It is expected 
to reduce this price by eliminating the ore which is 
sent from China, as this has a high price, and a ton 
of iron may soon be produced for $11. This will be 
$2.40 lower than foreign cast iron, which is obliged to 
pay a customs duty of 80 cents per ton. It is consid- 
ered by those who are acquainted with the subject, 
that the difference in price between the home and for- 
eign products is too small to allow the Japanese pro- 
duct to support the heavy charges coming from the 
first cost of the plant. These charges were not counted 
in the above price. The expense of installing the plant 
has been considerable, and is figured at $15,000,000. 
The government, according to some authorities, in- 
tends to turn the plant over to a Japanese company 
with foreign capital at a price which is only half that 
mentioned. 
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THE PROPOSED RAILROAD TO XEY WEST. 

One of the most interesting chains of islands off the 
American coast is the Florida keys, of which Key West 
forms a part. They constitute a chain of land links 
stretching out into the ocean from the mainland, 
and forming the passage known as the Florida Straits. 
A glance at the map shows that they are separated 
from one another by channels varying from a few 
hundred feet to several miles in width. In fact, be- 
tween some of the keys the distance is so great that 
it would seem impossible to connect them with a 
bridge or other structure, but this is what is to be 
done, for engineers have recently completed plans and 
surveys for what is undoubtedly the most notable feat 
in railroad engineering which has ever been conceived 
— the construction of a railway to Key West by means 
of these islands. It will form an extension of the 
Florida East Coast Railway, which as its name indi- 
cates skirts the eastern coast of the State named. At 
present it terminates at a station twenty miles south 
of Miami, and on the border of the Everglades. Con- 
sequently, to lay the track to the nearest key, it will 
be necessary to construct a considerable mileage 
through this swamp; but between the coast line and 
Key Largo, the nearest island, no less than twenty 
miles of salt-water marsh intervene, which must be 
spanned by trestlework. 

During the last two years, a corps of engineers in 
charge of Mr. E. Ben Carter, of the Florida East 
Coast system, have been making an exhaustive inves- 
tigation, to determine if the extension was practicable. 
The territory between the southern terminus of the 
railway and the coast line, as well as all of the keys, 
and the waters separating them, have been carefully 
examined, with the result that the extension has been 
deemed possible. But before Key West can be reached, 
it will be necessary to build 120 miles of railway on the 
keys and over the sounds and other passages separat- 
ing them. In all, twenty islands are available for the 
extension, but no less than 40 miles of elevated work 
must be built above the water, not counting the 
trestling between Key Largo and the mainland. 

Fortunately, the formation of the keys lends itself 
to the project. Rising but a few feet above the surface 
of the water, it consists of coralline rock offering a 
level and smooth surface after the few feet of soil 
which has accumulated on the rock has. been removed. 
But a minimum amount of grading will be required, 
and an abundance of ballast is available in the form 
of pieces of the rock which is found on all of the 
keys. The fact that the same formation lies beneath 
the intervening waters renders the scheme feasible in 
the opinion of the engineers, for it offers a sufficiently 
firm foundation into which the supports of the bridges 
and other work can be set. The depth of water, how- 
ever, ranges from 3 to 18 feet, since several of the 
passages are navigable for vessels of this draft. The 
deeper channels will of course be spanned by draw- 
bridges, and it is proposed to support them on piers 
of masonry at a sufficient elevation above high tide. 
By far the most extensive marine work will be between 
what is known as Bahia Honda and Knight's key. 
These islands, located about midway in the series, are 
no less than 8 miles apart, the water varying in depth 
from 6 to 18 feet. At this point the reef which ex- 
tends along the Atlantic side of the keys for such a dis- 
tance is broken, and a considerable mileage of the 
structures will be exposed directly to the open sea. A 
number of other passages vary from one to three miles 
in extent. 

Several methods are available for supporting the 
elevated work, but with the exception of the bridges, 
it is probable that steel posts or piling will be utilized 
entirely. The metal below the water must be pro- 
tected by incasing the pillars in wood, which has 
been treated to a preparation of creosote, which in 
turn will prevent the wood from being damaged by 
the teredo. 

Upon the keys and adjacent waters over 100 miles 
of railway will be required, not counting the trestle 
connecting with the mainland and the portion which 
must be built through the Everglades to ! the present 
terminus of the line. The total length of the exten- 
sion is estimated at nearly 140 miles, and when com- 
pleted it will undoubtedly be. one of the most expen- 
sive pieces of railway construction in the world. 
Nothing approaching the marine work has ever been 
attempted. The Third Avenue railroad on Manhattan 
Island is slightly longer than the section to be built 
between Bahia Honda and Knight's key. The Lucin 
cutoff, by which the Southern Pacific system crosses 
Great Salt Lake, comprises 26 miles of trestlework; 
while the New Orleans and Northeastern Railroad 
crosses Lake Pontchartrain on a structure which is 8 
miles in length; but both of the latter are merely 
wooden trestles, and offer no parallel to the marine 
construction which must be carried out on the Key 
West line. 

The building of this extension, however, will give 
the railroad in question access to one of the finest 
harbors on the American coast, that of Key West, 



which lias a depth of 33 feet in the main entrance. 
The harbor is accessible by four different passages, 
and is sufficiently commodious to accommodate a con- 
siderable fleet of ocean-going vessels. It is under- 
stood that one reason for building the extension is 
to establish a transfer service between Key West and 
Havana, so that freight can be shipped from this 
country to Cuba by the carload without breaking bulk 
en route. Havana is about 90 miles from Key West, 
and a car-ferry steamer having a speed equal to the 
ferryboats on the North River could readily make 
the round trip in a day of ten hours. In connection 
with the Panama Canal, however, Key West possesses 
special advantages, as it is actually 250 miles nearer 
the Gulf entrance to the canal than any other city 
in the United States. Consequently, with railroad 
communication, it would offer special facilities as the 
port for lines of steamships to the American and 
Asiatic Pacific coast, as well as the islands of the 
Pacific. 



GAS ENGINES FOR FACTORY POWER. 

BY G. MEYNELL. 

Until very recently the installation of gas engines 
for factory purposes was of a very limited scope, owing 
to several reasons. 

First, the gas engine was unknown to the average 
engineer, and was therefore mistrusted in favor of the 
old reliable steam engine. 

Secondly, gas engines were only offered to those par- 
ties utilizing a very small quantity of power, say 25 
horse-power or less, owing to the fact that the cost of 
fuel, be it either city gas or gasoline, proved prohibi- 
tive beyond this size. The reason for this was that 
in sizes of 25 horse-power and less the gas engine 
could be trusted to operate without the supervision 
of an engineer, and therefore the owner was enabled 
by cutting the engineer's salary expense, to pay the 
comparatively high rate per horse-power hour called 
for by the gas engine, and yet save considerable money 
on the transaction. 

This limited use of the gas engine might have con- 
tinued indefinitely but for the introduction of two wide- 
ly separated industries, the automobile and the gas pro- 
ducer industry respectively. 

The first of these two was beneficial, inasmuch as it 
familiarized the public at large with the operation and 
consequent attention of the gas engine. The second 
industry has supplied a means whereby gas for power 
purposes may be generated at so low a figure on one's 
own premises that gas engines can be operated, even 
in very large units, at figures which show a vast econ- 
omy in fuel over the present steam engine. 

From the foregoing it will be noted that the gas 
engine operated on city gas is a practical paying in- 
vestment for power service up to about 25 horse- 
power, owing to the elimination of salaries; and that 
in order to entertain the gas engine proposition beyond 
this point, it becomes necessary to look about for a 
cheaper form of gas. 

In gas-engine rating, the power consumed, irrespec- 
tive of the type of gas employed, is figured on the 
number of heat units required to do a certain amount 
of work, which has standardized itself, so that now 
the majority of gas engines will deliver a brake horse- 
power-hour for 12,500 British thermal units, or B. T. U., 
as they are usually termed. It is immaterial, as far 
as the working of the engine is concerned, whether 
these 12,500 B. T. U. are supplied in the form of a 
rich gas, such as illuminating gas, of 600 B. T. U. per 
cubic foot, or are supplied in the form of weak blast- 
furnace gas of only 80 B. T. U. per cubic foot, pro- 
vided that in the latter case the engine is equipped 
with cylinders of sufficient capacity to handle a larger 
quantity of the weaker gas. 

With the above points in view, there has been intro- 
duced upon the American market a type of gas gener- 
ator known, for the sake of brevity, as a "producer." 
This apparatus is a modified and greatly simplified 
gas-generating plant for the purpose of generating a 
weak form of power gas, especially designed and adapt- 
ed for the use of gas engines. It is arranged in this 
apparatus that coal shall be fed directly into the hop- 
per of the apparatus, the resultant gas being drawn off 
at the outlet as the needs of the engine may require. 

This gas, while of only 135 B. T. U. per cubic foot, 
forms an almost ideal fuel for gas-engine purposes, for 
inasmuch as it is very low in hydrogen, it admits of 
the engine builders allowing for very high compression 
in their engines without fear of pre-ignition, while the 
resultant efficiency, owing to the high compression, is 
very marked. 

The introduction of the gas producer upon the 
American market has been very gradual and not her- 
alded by any great amount of newspaper talk; never- 
theless, this industry has already obtained a firm foot- 
hold among our manufacturers, and it would seem 
that the time is not far distant when the comparatively 
wasteful steam engine and steam boiler will be almost 
entirely replaced by gas and producer-gas engine 
plants. 



T11 addition to yupplying a means for the practical 
operation of the larger sized gas engines, the gas pro- 
ducer has added an impulse to the large gas-engine 
trade which is very marked, for without a fuel gas of 
this description the sale of large engines was entirely 
restricted to the natural gas fields, while now it is 
practical to install a high-power gas-engine plant 
wherever coal and water are available, with the result 
that although until quite recently quotations on gas en- 
gines of 1,000 horse-power or over could only be obtained 
from European firms, at the present time of writing 
no less than six American firms have submitted esti- 
mates for such high-power engines. 

Visitors to the St. Louis Exposition had the opportu- 
nity to observe this type of machinery in actual opera- 
tion; for a concern that is a pioneer in this line 
of work, had in actual service two power plants, one 
for the operation of the gas-engine exhibits of one of 
our well-known engine manufacturers, while the other 
plant supplied gas for the testing plant of the United 
States government in "The Gulch." Both these plants 
operated continuously and satisfactorily during the 
Fair, and their small coal consumption served as an 
object lesson to those who compared the workings of 
these plants with similar steam equipments. 

Generally speaking, gas producers can be depended 
on to furnish one brake horse-power-hour from 1*4 
pounds anthracite pea coal, this type of fuel being the 
favorite for gas-producer work, owing to the fact that 
the resultant gas contains no by-products to' be gotten 
rid of by special machinery. 

It can easily be estimated, with the data now obtain- 
able on the market, what the cost of an entire equip- 
ment of gas producers and gas engines, to replace a 
steam plant, would be; and while the first cost of the 
gas plant would appear considerably higher than the 
cost of a steam plant of the same capacity, the result- 
ant economy would be so very great that it would pay 
a very high rate of interest on the money invested, and 
probably pay off the entire cost of the plant in about 
four years in addition. 

In estimating on a gas-producer power plant, the 
owner should first ascertain the exact maximum 
amount of power which he will be called upon to de- 
liver, for gas engines, unlike steam engines, have no 
overload capacity whatever. Again, he should satisfy 
himself as to the cheapest and most readily obtainable 
fuel in his locality, as the builder of a gas producer 
can supply him with several types of gas producers de- 
signed, for various grades of coal, both anthracite and 
bituminous, obtainable on the market; and further- 
more, the cost of the plant will vary materially with 
the fuel to be employed. For example, a hard-coal 
plant will be much less expensive than one of the 
same capacity for soft coal, as in the latter case there 
are hydrocarbons in the gas which have to be removed 
by mechanical washers, or they would condense in the 
form of tar and gum up the engine. 

Among the plants of this nature which have been in 
service sufficiently long to satisfy the most exacting 
demands may be mentioned that of the Camden Iron 
Works, Camden, N. J., and that of the Erie Railroad 
Company, Jersey City, N. J. This latter plant 
has been in continuous service twenty-four hours a 
day for upward of five years since its installation, and 
indicates the thorough reliability of this type of plant 
when properly installed and efficiently handled. 
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THE CURRENT SUPPLEMENT. 

The English correspondent of the Scientific Ameri- 
can opens the current Supplement, No. 1520, with an 
article on gasoline locomotives and cars for railroads. 
The Paris correspondent writes on a new method of 
. treating peat. Valuable formulas for toilet specialties 
are published. A full, descriptive article appears on 
the auxiliary power yacht "Mollihawk II." A Berlin 
inventor has devised a speedometer for use on automo- 
biles. The instrument is fully described and illustrated. 
Prof. Berthelot reviews very exhaustively recent re- 
searches on aerolites. Capt. Winkler's interesting arti- 
cle on the sea charts used by the Marshall Islanders is 
concluded. Prof. J. W. Pernter writes on methods of 
forecasting the weather. The "Isophone" is a micro- 
phone designed to form a new and powerful telephone 
transmitter. The instrument is fully described. 
Schloemilch's wave detector for wireless telegraphy is 
fully described by our Berlin correspondent. O. M. 
Peterson discusses the question whether there is Afri- 
can blood in the white races of Europe and America. 
The usual Electrical, Engineering, and Science Notes 
and Trade Notes and Recipes are given. 



A PATENT DEDICATED TO THE PUBLIC. 

Dr. George T. Moore, of the Weather Bureau, last 
year secured a patent on a method of making cultures 
of nitrogen-fixing bacteria and of drying them so that 
they may be sent all over the world, while at the same 
time their activity is indefinitely preserved. Nitrogen- 
fixing bacteria and their importance to agriculture have 
been discussed in these columns. 
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TRANSFORMER OUTFITS FOR THAWING FIFES, 

The manifest superiority of electricity as a thermal 
agent in thawing frozen pipes, and the field for this 
service that awaits development, has attracted a con- 
siderable amount of attention on the part of central 
station managers, many of whom have improvised out- 
fits for this purpose. There has arisen a very general 
demand for thawing outfits that shall have a range in 
capacity to cover all ordinary requirements; shall be 
portable, easy to connect, and moderate in price, and 
to meet this demand the Westinghouse Electric and 
Manufacturing Company has designed the two trans- 
formers herein described. 

The larger of the two outfits, which is shown in the 
illustration, weighs complete, with transformer, switch- 
board, and base, 750 pounds. It occupies a floor space 
2 feet 4 inches by 1 foot 10 inches, and is 1 foot 7 
inches in height. A link in the top of the transformer 
case affords a means of lifting the outfit, and if desired, 
truck wheels may be attached to the wooden base. It 
will be seen that it is of small size and is very light in 
weight, giving it a superior portability. 

The transformer may be operated satisfactorily on 
circuits varying from 1,800 to 2,500 volts. The low 
tension is arranged to deliver approximately 500 am- 
peres for several hours at an E. M. P. from 15 to 50 
volts. By a simple change in connections, the windings 
may be arranged to deliver about 1,000 amperes at volt- 
ages from 8 to 16, for thawing large mains whose re- 
sistance is generally low. It is suitable for thawing 
anything from a one-half inch pipe to a one-foot main. 

The transformer is generously designed, and will 
deliver large overloads for short periods of time. The 
windings are air-cooled. The insulation is not injured 
by rain, snow, or ordinary abrasion. There are no mov- 
ing parts to get out of order, and the entire outfit is 
contained in a single unit. 

A light but substantial switchboard is mounted upon 
the high-tension end of the transformer. The switches 
are of the inclosed-plug type, such as are used upon 
high-tension arc-light circuits, and permit a variation 
of the low-tension voltage and consequently the current 
supplied to the pipes. The switches are so arranged 
that it is impossible to make a wrong connection. 

The smaller transformer outfit is particularly adapt- 
ed for thawing service piping about dwelling houses. It 
is light, of such proportions as to make it easy to 
handle and is mounted in a wooden box provided with 
a handle and shoulder strap. It has a capacity of 200 
amperes at potentials up to 25 volts for one hour. It 
is arranged for operation off a nominal 2,000-volt cir- 
cuit, but can be supplied for any other primary voltage 
to as low as 200 volts. The voltage regulation and 
current control are obtained through plug switches in 
the high-tension circuit. 

When desired, these outfits are furnished with a cur- 
rent-measuring device, so that the operator may know 
the amount of current that is being used. 



A NEW TYPE OF LIFEBOAT. 

The lifeboat "Uradd," which forms the subject of 
the accompanying illustrations, is of a type that cer- 
tainly has strong claims to originality, and judging 
from her remarkable trip across the Atlantic, she may 
surely claim to be an extraordinarily safe craft. She 
left Alesund, Norway, on the seventh day of August 
last, bound for New York, and following a northern 
route she arrived at the Shetland Islands four days 
later. She left the Shetland Islands on the twentieth 
of August and arrived off Cape Spear, on the coast 
of Newfoundland, on November 16. Because of the 
stormy weather, however, she was unable to make 



port; but being observed by a passing fishing boat, she 
was, piloted into Petty Harbor for the night, and on 
the next day she made St. Johns. This novel craft was 
designed by Capt. O. Brude, of Norway, specially to 
compete for a prize offered by the French government 
for the construction of a type of lifeboat which would 
reduce the loss of life in marine accidents to a mini- 
mum; and it must certainly be admitted that the suc- 




TRANSFORMER FOE THAWING OUT FEOZEN WATEE 
PIPES. 

cessful test which she has undergone entitles her to 
a large measure of consideration. 

This curious little craft, which may be roughly 
described as egg-shaped, is 18 feet in length over all 
and measures 8 feet on the keel. She is built entirely 
of steel, the frames being steel angles, and the skin 
being thin steel plating. She has been designed to ac- 
commodate as large a number of people as possible, and 
it is claimed that twenty persons can be made fairly 
comfortable, and that she is capable of carrying safely, 
in an emergency, as many as twenty-five. She is of 
four tons burden. On her trip she carried a crew of 
three men besides the captain, and they arrived after 
their long voyage in the best of health and spirits. 

It will be seen from our engravings that the vessel 
carries a lug sail which can be operated from below 
decks, the halyards and sheets being led in through 
holes in the plating and coiled conveniently inside, 
as shown by letter F in the engraving. A couple of 
lifelines run fore and aft on the deck, and an anchor is 
secured forward near the stepping of the mast. For- 
ward on either beam is a large porthole, and aft is a 
conning tower pierced with four water-tight portholes, 
through which a lookout may be kept in stormy 
weather. The interior of the craft is shown in the ac- 
companying views. Down through the center extends 
a table A, and along the sides are seats, B, which may 
be used as sleeping berths, the seats being upholstered 
in morocco leather. Back of the seats against the side 
of the vessel are cork pads, C, for protection of the 
crew when the vessel is being tossed violently in heavy 



weather. The tiller, D, may be used either from the 
inside or outside of the vessel. The steersman stands 
with his head in the conning tower, G, and his hand on 
the tiller, and the sheets and halyards are led to con- 
venient positions within the cabin. There is a water- 
tight hatchway, H. The vessel is provided with a 
kerosene cooking stove, and that she is possessed of 
abundant storeroom is shown by her lengthy trip 
across the Atlantic Ocean. 
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Tree Planting on the Pennsylvania Railroad. 

At the recent convention of the American Forestry 
Association, in Washington, D. C, Mr. Joseph T. Rich- 
ards, chief engineer of maintenance of way of the 
Pennsylvania Railroad, gave an address on timber cul- 
tivation to supply railroads with ties, and the follow- 
ing statements are taken from press reports of that 
address. Seedlings, two or three years old, cost by 
the time they are planted, including labor, 8 cents 
each. They were planted 10 feet apart, averaging 
about 400 to the acre, although 54,871 trees planted re- 
cently were placed 6 feet apart and 88,127 were set 
8 feet apart. The total number planted by the railroad 
company is as follows: Newton Hamilton, 13,610; 
Conewago, 68,460; Pomeroy, 20,280;. west of Atglen, 16,- 
537; Atglen, 8,108; Juniata Bridge, 20,730; Newport, 
29,505; Vintage, 50,300; and along the Atglen and Sus- 
quehanna Branch, 53,000; a total of 280,530 trees. The 
land, except a tract of 14 acres at Newton Hamilton, is 
owned by the railroad company. To supply the increas- 
ing needs of Pennsylvania alone Mr. Richards esti- 
mates that it will be necessary to plant 1,300,000 trees 
each year for a period of thirty years, the time re- 
quired for a tree to mature. 



A New French Submarine. 

The new French submarine "Korrigan" has recently 
made a remarkable performance. It remained sub- 
merged for twelve hours continuously from 6 A. M. to 
6 P. M. without coming to the surface for an instant. 
During all this time the men did not suffer, and the 
apparatus on board worked very well. The "Korrigan" 
belongs to the submarine station of the Tunis naval 
division. It is coupled with the "Farfadet." Both 
these boats are of the "Lutin" type. The boats of this 
class have a displacement of 2.04 tons with a length of 
41 meters (133 feet) and a width of 2.90 meters (9.7 
feet). Motive power is supplied by a set of storage 
cells. One screw is used. The speed of these boats is 
12.2 knots at the surface and 7 knots under water. 
Their radius of action at the surface is 80 miles at 12 
knots, and 140 miles at 7 knots. Four torpedo-launch- 
ing apparatus form the armament. The "Korrigan" 
was put in service in 1902, and made some interesting 
performances at La Rochelle, where it was stationed, 
under the command of Lieut. Delpeuch. Later on, the 
minister of the marine sent it to Tunis with the "Far- 
fadet" to form the nucleus of the submarine station 
there. When the two boats made the voyage to the Af- 
rican coast they were taken in tow by a larger vessel, 
but the trip furnished some useful data as to this class 
of boats. The "Korrigan" is one of the best submarines 
of the fleet, and is handled with great ease. A 
few months ago, when piloted by Lieut. Delpeuch, it 
sank in the Mediterranean at some distance off Bi- 
zerta, and then navigating with the periscope it entered 
the port of Bizerta and sent a torpedo against the 
cruiser "Tempete," which lay at anchor. The plunge 
ot 12 hours which the "Korrigan" has just made is the 
longest which has been as yet obtained in Europe, and 
shows the progress of construction which has now been 
reached. 




A, table ; B, seats or beetles ; C, cork pads for protection ; £), tiller ; E, frames (steel angles); F, mam sheet led through deck ; H, watertight hatchway. 

Length, 18 feet ; Tonnage, 4 tons. 



NAVIGABLE LIFEBOAT "URADD" WHICH CEOSSED THE ATLANTIC IN THREE MONTHS. 
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ELECTRICAL RADIATORS. 

BY EMILE GUARINI. 

Electrical radiators are now so generally used for 
heating purposes that their great advantages over other 
methods are becoming well known. The following are 



One interesting radiator is constructed throughout 
of polished brass and copper, with suitable reflector. 
It is finished in the best possible style, and fitted with 
four lamps and two flush switches, the current con- 
sumption being 1,000 watts. This pattern is particu- 



ments, and fitted with two switches for regulating the 
temperature. The large size has a current consumption 
of 1,800 to 2,400 watts; the medium size, of 1,500 to 
2,000 watts; and the small size, of 1,200 to 1,800 watts. 
The small radiators are wired on the enamel sys- 





REAR VIEW OF AMBULANCE AUTOMOBILE. 



FRONT VIEW OF THE AMBULANCE AUTOMOBILE. 



the most prominent features in which they excel all 
other means of artificial heating: absolute cleanliness, 
absence of all fumes or smell, a pure, intense heat, 
without combustion, and therefore without loss of oxy- 
gen from the air, heat obtainable immediately by turn- 
ing on a switch, no loss of heat through flues or chim- 
neys, ornamental design, portability, perfect regula- 
tion of temperature, safety from all fire risks. The 
electricity supply companies are now universally sup- 
plying current at reduced rates for heating, and in 
calculating the cost of working, consideration must 
be given to the saving of labor, and the decreased 
decorator's and painter's bill. For cases where it is 
impossible to obtain current at reasonably low rates, 
electrical radiators may still be used for auxiliary 
and temporary heating, and especially for bedrooms, 
bathrooms, etc., where the heat is required only for 
a short period. , 

We illustrate herewith several electric radiators of 
new design lately brought out by a London electric 
company. One of the patterns is particularly suit- 
able for offices, etc., and in the better finishes, for 
private house heating. It is made with either three 
or four lamps, and two • switches for regulating the 
temperature. The current consumption is 1,000 watts 
with four lamps and 790 with three lamps. 

Another office pattern is suitable for similar pur- 
poses to the "Apollo" pattern. The standard finish is 
plain black stove enamel, and fitted with four lamps 
and two switches, the current consumption being 1,000 
watts. 

A third pattern is of very ornamental appearance 
and suitable for dining and drawing rooms, state 
cabins of steamers, etc. It consists of hammered iron 
base, highly lacquered hammered copper reflector, and 
is fitted with three lamps and two switches, the current 
consumption being 790 watts. 



larly suitable for drawing- and dining rooms, as is also 
the office pattern, which is of similar design and 
finish to the previous one. It is fitted with four lamps 
and two flush switches, and suitable reflector. 

The "Pillar" pattern is especially suitable for halls, 
passages, shops, etc. This can be finished in art black 
stove enamel, colored stove enamel or vitro enamel in 
colors to suit the surroundings. The radiators are 
wired for various current consumptions to suit require- 




tem and are of the non-luminous type. They are most 
suitable for small offices and similar work, and are 
supplied in three sizes without switches or with two 
switches, the current consumption being 500, 800 and 
1,200 watts respectively. The ornamental form is 
similar to the previous one, but mounted in handsome 
lacquered and polished cast brass framework for dining 
or drawing rooms. 

The heating lamps can instantly be fixed in 
event of renewals. Their life is extremely long, 
the heating effect well maintained throughout. 
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Office Radiator: Current Consumption 790 to 
1,000 Watts. 



AN AMBULANCE AUTOMOBILE. 

BY OUR ENGLISH CORREFPONDENT. 

Further severe tests have beenicarried out in London, 
with the Ivel armored Red Cross motor intended for 
service with the army medical staff at the firing line. 
The ingenious application of this motor was the idea 
of Major Palliser, of the Canadian militia. Trials under 
conditions similar to those existing in war were car- 
ried out a few weeks ago at Bisley, where a member 
of the American embassy in London was an interested 
spectator. 

The Ivel motor employed for these operations is iden- 
tically the same as that devised for agricultural work. 
It is a three-wheeled vehicle propelled by an 18-horse- 
power twin-cylinder gasoline motor. The tractor is of 
heavy construction, weighing complete about 30 hun- 
dredweight. The front or steering wheel is of small 
diameter, but the rear driving wheels are some four 
feet in diameter, stoutly constructed of steel and shod 
with wide iron tires,' so as to insure a secure grip of 
the ground being attained. 

For military ambulance work the motor is entirely 
incased in bullet-proof steel shields. The armor proof- 
ing consists of Cammell bullet-proof steel of one-quarter 
inch thickness. The back casing of the motor is so 
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Pillar Radiator: Consumption 
1,800 to 2,400 Watts. 



Office Radiator : Consumption 790 
to 1,000 Watts. 

ELECTRICAL RADIATORS 



Small Radiator: Consumption 500 to 
1,200 Watts. 



Pillar Radiator. 
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constructed that flaps open outward on either side and 
on the ground, thereby protecting the ambulance staff 
while engaged in their work behind. The area thus 
protected is about 9 feet in width by 7 feet i-n height. 

This first-aid vehicle, in the severe tests to which 
it was submitted, was driven over rough ground, and 
brought within close range of the firing line. The 
backways were opened out to cover the stretcher party 
at work behind. A severe fusillade was then poured 
upon the vehicle from rifles at ranges varying from 20 
to 100 yards, but without penetrating the armor. Of 
course, the vehicle is not constructed with the object 
of resisting heavy gun fire, and a single shell from a 
large-caliber weapon would absolutely wreck it. 

The car carries two ambulance men, one of whom also 
performs the offices of -engineer and driver. The appar- 
atus proved very serviceable and easy to handle upon 
the battlefield. Notwithstanding the rugged nature of 
the ground, a speed varying from three to six miles 
an hour was attained. Owing to its wedge-like shape, 
the bullets that struck it were deflected, without caus- 
ing the slightest damage. One drawback which it pos- 
sesses is that it can only be used with gasoline as fuel. 
As this volatile spirit is not easily procurable upon 
the battlefield, the engine is to be adapted to the con- 
sumption of cruder oils. 

In addition to ambulance work pure and simple, it 
proved its efficiency for other phases of work in con- 
nection with first aid, by the haulage of the necessary 
auxiliary attachments for the sterilizing of water, etc. 
Also, while the work of tending the wounded was in 
progress, the engine, owing to its peculiar construction, 
was instantaneously detached from the driving gear, 
and by pulley and belting supplied the necessary en- 
ergy for driving a portable ice-making plant designed 
for service in tropical climate. When the tests in the 
living line were completed, the ambulance car returned 
to safety, hauling a supplementary ambulance wagon 
containing thirty wounded men — a task which was 
easily accomplished, owing to the great power of the 
motor. 

As this was a first attempt to prove the efficiency 
and utility of such an automobile for this class of 
work, several defects presented themselves. These, 
however, were of an easily surmountable nature, and 
have been since remedied. The car, however, estab- 
lished complete success, and is to be submitted to fur- 
ther trials. Another important advantage it provides 
is that owing to the arrangement for disengaging the 
motor and driving mechanism, the car can be utilized 
as a stationary engine for generating electricity for 
illuminating the hospital tent in camp, or other pur- 
poses for which power is required. 



ELECTRICAL EQUIPMENT OF THE NEW YORK CENTRAL 
RAILROAD. 

Judged from the standpoint of its magnitude and the 
far-reaching results which must follow, the electrical 
equipment of the New York Central system, which 
is now under way, is the most important event 
that has happened in the application of electrical 
traction to steam railroads. It is true that the 
electrical equipment of limited sections of steam 
railroads is nothing new; as witness the work 
done on various roads both here and in England — to 
say nothing of the Valtellina electric line in Italy; but 
the novelty of the New York Central work lies in the 
great magnitude upon which it is being carried out; 
the elaborate and carefully systematized experimental 
work now being done near Schenectady; and the im- 
portant bearing which all of this will have upon the 
great question of the electric operation of long-distance 
railroads between such points as New York and Chi- 
cago, or New York and Pittsburg, or Washington. 
There is no body of men in the world that is so ex- 
tremely practical or so reasonably conservative as your 
railroad engineer; and the fact that the New York 
Central engineers, whether in the department of civil, 
electrical, or steam engineering, are willing to admit 
that the ultimate outcome of the present work that is 
being done at the New York terminus, and on the sub- 
urban lines of the New York Central system, will, quite 
possibly, lead to the ultimate application of electric 
traction to the whole of their fourteen thousand miles 
of track, may be taken by laymen in general as a pretty 
sure guarantee that this stupendous change will actu- 
ally be made within the present decade. 

The changes involved in this work include the elec- 
trifying of the New York terminal for a distance of 34 
miles on the main line from the Grand Central station, 
and for 24 miles on the Harlem Division as far as 
White Plains. The express service will be separated 
from the local service, the express trains being hauled 
as far as the points named by electric locomotives, and 
the local trains being operated on the multiple-control 
system as used on the Elevated and Subway lines. This 
separation of the service will involve the four-tracking 
of these roads, and indeed on some portions there will 
be as many as eight tracks. The express trains will be 
run on the regular schedule demanded by the com- 
pany's through express service to distant points; but 



the suburban service will be vastly improved by short- 
ening the trains and running them at more frequent 
intervals, the proposed schedule calling for a train 
every two minutes. The well-known ability of the elec- 
tric motor to start a train rapidly and quickly carry it 
to full speed will result in a great acceleration in the 
average speed of this local service; and there can be 
no doubt that the increased frequency, higher speed, 
and general all-round convenience of the new service 
will result in a great upbuilding of the most distant 
suburban districts. Two years from the present time 
will probably see the electrical service in full swing, 
although there may be some finishing work to be done 
in the terminal station and yards. In rebuilding the 
line, the platforms are to be raised to the level of the 
floor of the cars, all grade crossings are to be elimi- 
nated, and much of the heavy curvature of the line is 
to be reduced or cut out entirely. 

The scheme for hauling the heaviest express trains 
by electric locomotives is an entirely new one. There 
is absolutely no precedent to go upon. It was for this 
reason that the New York Central determined to equip 
a section of their main line with apparatus that should 
correspond to that with which the suburban lines are 
to be equipped. For this purpose a stretch of six miles 
of the east-bound local tracks of the New York Central 
was selected, a few miles beyond the city of Schenec- 
tady, and this has been equipped with the standard 
third-rail construction. The track is practically 
straight and is ballasted so as to permit of a maximum 
speed of 70 to 80 miles per hour being obtained. Power 
is furnished by a 2,000-kilowatt, three-phase, 25-cycle, 
Curtis turbo-generator, delivering 11,000 volts to the 
line. The generator is located in the new power house 
of the General Electric Company at Schenectady. The 
current is carried by a high-tension transmission line to 
a sub-station at Wyatts located at the center of the six- 
mile stretch of track. Here the 11,000-volt, alternating 
current is stepped down and converted to 600-volt direct 
current, at which pressure it is delivered to the third 
rail, from which it is taken by the contact shoes of the 
locomotive. 

For the past three months an experimental electric 
locomotive has been hauling trains of various weights 
over this track, and careful records have been made of 
the results obtained under widely different conditions 
of load, and under every possible condition of the 
weather. The locomotive is one of fifty which will be 
used in hauling express trains, the heaviest of which 
will reach 875 tons in weight. The maximum speed 
contemplated is from 60 to 65 miles per hour. By using 
the multiple-unit system of control, two or more loco- 
motives can be coupled together and operated from the 
leading cab as a single unit. A single electric loco- 
motive will be able to maintain the schedule with a 
450-ton train, and two locomotives will be coupled to- 
gether for the heavier train. 

The locomotive is carried on four driving axles and 
two radial pony trucks. On each driving axle is 
mounted, without intermediate gearing, the armature 
of an electric motor having a normal rating of 550 
horse-power. The normal rated capacity of the locomo- 
tive is 2,200 horse-power, although at starting it can 
develop 3,000 horse-power or more. An interesting fea- 
ture is that in the new locomotive the armature is 
mounted rigidly upon the axle, thus reducing the bear- 
ings to those of the pony trucks and the main journals, 
all of which are outside of the driving wheels. The 
motor has two poles, whose faces are flat and verti- 
cal, to permit a large vertical movement between 
armature and poles as the latter move up and down 
with the riding of the frames upon the springs. The 
main frame is of cast steel. The pole pieces are carried 
by heavy steel transoms, bolted to the side frames, 
which form part of the magnetic circuit, besides acting 
as cross braces for the truck. This construction, be- 
sides being strong and simple in design, greatly facili- 
tates repairs and renewals, as an armature with its 
wheels and axle may be removed by lowering the 
complete element, without disturbing the wheels or 
any other part of the locomotive, and a new element 
inserted in its place. In addition to the four pairs of 
driving wheels, there is a pony truck of the radial type 
at each end of the locomotive. 

In spite of the fact that the armatures are attached 
rigidly to the axles, the dead weight on the axle is not 
materially greater than is customary with steam loco- 
motives; and in addition, there is no unbalanced weight 
to produce the hammer blow of the steam locomotive, 
which has proved so disastrous to track and roadbed. 
The superstructure consists of a central cab for the 
operator, containing master controllers, engineer's 
valves, and the necessary switches and valves for oper- 
ating, sanding, whistling, and bell-ringing devices. 
This apparatus is furnished in duplicate, one set on 
each side of the cab, and it is arranged so as to conform 
in a general way to the position of the similar controls 
in the cab of a steam locomotive. The operator has an 
unobstructed view both in front and rear from the 
windows of the cab. A central corridor, extending 
through the cab, is provided with end doors through 
which there is access from the locomotive to the train. 



On each side of this corridor are arranged the contac- 
tors, rheostats, and reversers. They are carried in boxes 
of sheet steel, and are sheathed on the inside with 
fireproof insulating material. The control system per- 
mits of three running connections, namely, four motors 
in series, two groups of two in parallel series, and all 
four motors in parallel. 

The accompanying comparative table of one of the- 
new electric locomotives and the new compound steam 
locomotive recently designed for the same service will 
be of great interest. The compound, which was exhib- 
ited at St. Louis, was illustrated in our issue of July 30, 
1904, and reference is made to that article for illustra- 
tions and full particulars of this line engine. This 
engine is the latest and most powerful express loco- 
motive on this road, exceeding the celebrated Atlantic 
type of simple engines that are used at present in 
handling the express service. In this engine we see 
the limit of size, weight, and power to which an ex- 
press steam engine can be carried; and yet it will be 
seen that on every point of comparison, the electric 
locomotive is more efficient. The new type is 25 feet 

COMPARISON OF N. T. C. R.R. ELECTRIC AND STEAM LOCOMOTIVES. 



Total length 

Total weight 

Weight on drivers 

Maximum horse-power.. .. 
Horse-power per ton weight. 

* Including tender. 



Electric 



37 feet 

95 tons 

69 tons 

3J0O 

.11.5 



62 feet, 2% inches* 

162 tons* 

55 tons 

1,800 

11.1 



shorter; weighs 67 tons less; has 14 tons more ad- 
hesive weight, and has 10% tons less weight concen- 
trated on each pair of wheels, and is therefore propor- 
tionately easy on the track; has 1,200 more horse-power 
available for starting a train; and indeed on a basis 
of horse-power per ton weight of locomotive is 300 per 
cent more efficient. The total absence of reciprocating 
parts renders the electric locomotive even easier on the 
track than the balanced compound steam locomotive. 

The tests already made indicate what may be ex- 
pected of a locomotive running in regular service. 
With an eight-car train weighing 336 tons, exclusive of 
locomotive, a maximum speed of 63 miles per hour 
was reached, and 72 miles per hour with a four-car 
train weighing 170 tons. 

In the starting tests a speed of 30 miles per hour was 
reached in 60 seconds with an eight-car train weigh- 
ing, including the locomotive, 431 tons, corresponding 
to an acceleration of one-half mile per hour per second. 
During certain periods of the acceleration the increase 
in speed amounted to 0.6 mile per hour per second, 
calling for a tractive effort of approximately 27,000 
pounds developed at the rim of the locomotive drivers. 
This value was somewhat exceeded with the four-car 
train, where a momentary input of 4,200 amperes de- 
veloped a tractive effort of 31,000 pounds at the driv- 
ers, with a coefficient of traction of 22.5 per cent of 
weight on drivers. The average rate of acceleration 
with the four-car trains, weighing including the loco- 
motive 265 tons, was 30 miles in 37% seconds, or 0.8 
mile per hour per second, calling for an average tractive 
effort of 22,000 pounds. 

The maximum input recorded, 4,200 amperes at 460 
volts, or 1,935 kilowatts, gives an output of the motors 
of 2,200 horse-power available at the wheel. With 
4,200 amperes and a maintained potential of 600 volts 
there would have been an input of the locomotive of 
2,520 kilowatts, corresponding to 2,870 horse-power out- 
put of the motors. This output is secured without in 
any way exceeding the safe commutation limit of the 
motors and with a coefficient of traction of only 22.5 
per cent of the weight on the drivers, thus placing this 
electric locomotive in advance of any steam locomotive 
yet built. No service capacity temperature runs have 
been made as yet, and the preliminary tests have not 
shown any appreciable warming of the motors suf- 
ficiently to take thermometer readings. 

Throughout both the starting and running tests the 
electric locomotive shows its remarkable steadiness in 
running, a distinct contrast in this respect to the steam 
locomotive, especially should the latter be forced to 
perform the work here shown to be accomplished by 
the electric locomotive. 

The elimination of gear and bearing losses permits of 
a very high efficiency of the locomotive. Reference to 
the motor characteristics shows a maximum efficiency 
of approximately 93 per cent, this value being fully 
4 per cent better than is possible with motors of the 
geared type. This gain is especially noticeable at the 
high speeds, the efficiency curve remaining above 90 
per cent even at the free running speed of the locomo- 
tive alone, in contrast to the 85 per cent or less which 
would be a good showing for a locomotive provided with 
geared motors. The simple construction and high 
efficiency made possible with this design of gearless 
motor, together with the minimum cost of repairs at- 
tending such a construction, makes the direct-current 
gearless-m'otor type of locomotive a distinct forward 
step in electric-locomotive construction. 
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The Seedless Apple's Past. 

To the Editor of the Scientific American: 

Your paper of the 4th instant, in describing the new 
seedless apple, says that its origin is quite recent. 

Over thirty years- ago seedless apples were produced 
near Phillipsburg, N. J., and, by the same token, hogs 
were raised there with solid hoof's. 

Now the apple has disappeared from there and the 
hog of the solid hoof is found in Kansas, and at Win- 
sted, Conn., in possession of Mr. Burton E. Moore. 

Ossining, N. Y., February 5, 1905. H. 



Panama Canal. 

To the Editor of the Scientific American: 

In reading the abstract of the engineers" report in 
your issue of the 31st ultimo, the following idea has 
occurred to me. Would it not be possible to construct 
two parallel tunnels, each say 100 feet in diameter, at 
sea level — 50 feet above and 50 feet under — through a 
suitable route where there would be the least obstruc- 
tion from rock? 

A proposition of the same nature was made some 
fifteen years ago by the Messrs. Stevenson, of Edin- 
burgh, in their proposal for a ship canal between 
the Forth and Clyde via Loch Lomond. The length 
of the tunneling in this case would be only two miles 
and through rock, but in the case of the Panama 
Canal it would probably be desirable to avoid that. 

The difficulty through the alluvium could probably 
be got over by lining with iron as fast as constructed 
this method being now well understood on a small 
scale from the construction of underground railway 
"tubes," now so common. John Strutiiers. 

7 Portsdown Road, London, January 17, 1905. 

[The Canal Commission decided that a tunnel canal 
was impracticable in a region that was liable to seis- 
mic disturbances. — Ed.] 



Tlie Changing Color of Glass. 

To the Editor of the Scientific American: 

Some time ago there appeared in your columns a 
communication concerning the change in color of com- 
mon clear glass if left exposed in certain desert regions 
of the earth. Your correspondent, as he described the 
phenomenon, explained it as being caused by the alka- 
line substances in the soils where the glass happened 
to be lying. 

I have observed this discoloration in glass for sev- 
eral years in the course of many trips over the Western 
deserts as an engineer and surveyor. I cannot think 
it is because of alkaline influence. I believe it due 
almost entirely to the great activity of the actinic rays 
from the sun in those regions where, owing to the ex- 
treme transparency of the atmosphere and its freedom 
from dust and moisture, their effect is much more 
noticeable. 

It is not necessary, for this discoloration to occur, 
that the glass — bottles, flasks, broken tumblers, or any 
clear glass — be lying on the ground. I have repeatedly 
noticed it when the glass was on shelves, porch roofs, 
and even hung several feet above the ground by a 
string. It seems probable that it is due to some com- 
plex chemical reaction, where the very small quantity 
of iron — generally a low oxide or other chemical form — 
is changed to some of the higher oxides, imparting a 
clear, rich, amethyst or rose-purple color, the intensity 
varying with the time of exposure. 

An ordinary piece of table glass, or the flat flask so 
often seen in mining and desert towns, will almost 
equal the color of standard amethyst after six months 
exposure in summer, while a fortnight is sufficient in 
most cases to produce a distinct tint. If kept in the 
shade the same effect is noticeable, but, requires a 
much longer time. I have observed the same phenom- 
enon in localities of Southern California where climatic 
conditions are similar, but little or no alkali present in 
the soil. Will L. Brown, 

Principal of High School. 

San Bernardino, Cal., February 1, 1905. 



A Protest Against the Meter ami an Appeal for 
the Yard. 

To the Editor of the Scientific American: 

Sixty years ago you commenced writing articles 
in your journal in favor of introducing the metric 
system into the country, but every succeeding day has 
only placed that system, for us, further and further 
away. 

Why? you ask. Well, just consider. Our little Es- 
sex County Registry of Deeds in 1840 contained 360 
record books, about 8x12 inches in size, of 500 pages 
each, written closely on both sides. To-day we have 
over 1,900 books filled with deeds and other legal 
instruments, all written in our measures, rods and 
links, or rods and feet, or feet and inches. Now 
multiply by all the counties in the United States and 
the island of Great Britain, and then remember that 
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somebody must be able to read anyone of all these 
deeds for all time to come. 

But this is not all, by any means. We buy and 
sell more of the world's goods, agricultural and manu- 
factured, in the United States than in all the other 
countries of the world combined; that is, our home 
market is worth more than all the other markets 
put together; and all these transactions are in our 
present heterogeneous measures, but no power on earth 
can change them. 

You remember the effort of the Chicago Board of 
Trade to substitute the cental for the bushel, and 
the result. Grain is still bought and sold by the 
bushel and likely to be. 

Now please allow me to suggest that there is one 
way, and only one, to get a universal standard of 
weights and measures. Let all the countries that 
use the metric system change the meter to our stand- 
ard yard. 

The metric nomenclature would not be changed at 
all, only a slight change in the quantities, but with 
our standard yard for the meter, the two systems 
could be reduced, each to the other, without that in- 
termediate decimal. 

I make this suggestion for your consideration. 

Haverhill, Mass., January 16. N. Spoffone. 
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Photography of tlie Eye. 

To the Editor of the Scientific American: 

My attention has been called to an article in your 
issue of December 17 on "Photography of the Interior 
of the Eye." In that is described the method which 
was adopted by Dr. Thorner, and illustrations are 
given of the results obtained. As the subject is 
deemed worthy of much space, it may possibly be in- 
teresting to know that very much better results than 
those were obtained nearly twenty years ago, in this 
country, and by a much simpler process. The descrip- 
tion of this was given in a communication by me to 
the American Ophthalmological Society in 1887, and 
was published in the Transactions of the Society of 
that year, the photographs being shown at the same 
time. 

Of the many attempts which have been made to 
photograph the interior of the human eye, these re- 
sults were generally considered the best until sur- 
passed by those of Prof. Dimmer, of Gratz. Last Sep- 
tember, at the meeting of the International Ophthal- 
mological Congress at Lucerne, I had the pleasure of 
examining the apparatus used by him and the picture 
which he obtained. The apparatus used is as large as 
a small piano, and almost as complicated, the cost 
being so great as practically to preclude its use as a 
clinical instrument. 

Two principal difficulties in this problem are to do 
away with the reflection from the cornea and to obtain 
a plate sufficiently sensitive to the red rays reflected 
from the living retina. I would be glad to co-operate 
with others who might also be interested in the sub- 
ject; and if a satisfactory photograph can be ob- 
tained by a process so simple as to make it of practical 
value, it would be creditable to the one who succeeds, 
and certainly would assist in advancing our knowledge 
of the interior of the eye and its various diseases. 

Dr. Lucien Howe. 

Buffalo, N. Y., December 21, 1904. 



Passe- Pa i-to lit Framing. 

i'.Y CHARLES E. FAIIOIAN. 

The rapidly increasing number of beautiful prints 
of various kinds, which in themselves are inexpensive, 
but of such an artistic quality, that if properly framed 
form a valuable help to the decorating of the study or 
den, often causes the owner to wish that framing was 
less expensive, and that some method could be devised 
which would permit of the use of these art objects 
upon the walls in some more attractive and permanent 
manner, than by fastening with pins or thumb tacks. 
This can easily be accomplished by the means of the 
passe-partout, a method which is at the same time not 
only inexpensive, but serves to give the print a finished 
appearance, and preserves it fully as satisfactorily as 
if framed expensively. 

Tn order to make passe-partout frames properly a 
board should be prepared as follows. Select a smooth 
board without warp two or three inches longer and 
wider than the largest frame desired. Finish the two 
longer sides by nailing on the edge a narrow strip 
which should project above the working side of the 
hoard not more than 1-16 of an inch. This will be 
found sufficient to prevent the glass used from slipping 
off the board, and will provide a resting shouldei 
against which the glass may be pressed during the 
making of the frame. On one side of the board draw 
a line at a distance of % inch from the projecting 
edge; at the other side of the board a line should be 
drawn % inch from the opposite projecting edge. 
These lines should be marked plainly and accurately, 
as they form the guide lines upon which the binding 
strips are placed, and if they vary in distance the 



binding strips cannot be accurately placed in position. 

The binding strips should be selected from some 
strong paper or gummed binding cloth that will either 
harmonize with the print to be framed, or with the 
paper which may be used as a mat to give the print a 
sufficient margin. For this purpose I use the lighter 
grades of cover papers which are cut into strips by the 
use of the common yard-stick and a very sharp knife 
It will be understood that the placing of a smooth 
sheet of binder's board underneath the cover paper 
will render the cutting of the binding strips much 
easier. The strips should be two inches wide if a 
large size frame (11 x 14) is to be made; for smaller 
sizes a narrower strip may be used, but the wide strip 
is much easier to handle and gives added strength to 
the frame. 

For backing the ordinary straw board is all that is 
required. This can often be found among the waste 
paste-board boxes in the home. In fact, parts of old 
boxes are preferable to new stock bought at the paper 
warehouse for the reason that new stock is rarely 
thoroughly dried, and I have known instances where 
the drying of the backing board has caused such a 
warping tendency that the cover glass has been 
broken. The backing boards should be cut to the exact 
size of the glass which is to be used in framing. Any 
deviation in the measurement of the glass and the 
backing board will result in an unsightly frame that 
the most skillful worker cannot avoid. 

The hangers for the frame can usually be secured at 
stores where picture frames are made. If these aro 
not procurable the small brass rings can be purchased 
at hardware stores, and narrow strips of tin can be 
used to form the loops on which the rings are fash- 
ioned. These strips should be fully two inches in 
length and should be threaded through the rings, then 
doubled so that the ring will hang midway between the 
ends, which are passed through narrow slits in the 
backing board, and then spread in the manner of a paper 
fastener and hammered down until they are perfectly 
flat. To make the frame proceed as follows: Place 
the glass upon the board so that it will be in perfect 
register with the projecting edge. The binding strips 
should have been previously moistened and the sur- 
plus water blotted off. With a bristle brush apply 
Higgins paste or some similar mountant to one of the 
binding strips and work the paste in thoroughly, so 
that the strip will be well saturated with the paste 
so well worked in that it will not ooze out upon the 
glass. This precaution will not be necessary if a pre- 
pared gummed strip is used. The binding strip which 
should be of the exact length of the side of the glass 
to be covered should now be laid upon the glass, using 
the line described above as a guide. Press the strip 
gently with the fingers until partial adhesion results, 
and then rub in perfect contact with a soft cloth. The 
glass should be then turned and the opposite side cov- 
ered in the same manner. 

In binding the last two sides tiny strips of paper 
should be placed on the edges of the binding strips 
already in position so that the paste from the remain- 
ing strips will not soil the corners which are to be 
mitered. In finishing the last sides the outer strips 
should be mitered by the use of a miter pattern made 
from a thin piece of wood or cardboard. This pattern 
is laid upon the binding strips after they are firmly 
placed in position and the outer strip cut with a very 
sharp knife. The corners, with the underlying pro- 
tecting paper, can then be removed and the last bind- 
ing strips rubbed into thorough contact. 

The cover glass is now ready for the final binding 
with the print and the backing board. The glass 
should be removed from the board, and a clean paper 
spread upon the board upon which the glass is placed 
face downward. Upon this lay the print with its mat 
— if any — face downward, place upon this the backing 
board, taking care that the hangers are in the right 
position or the framed print may be found, when fin- 
ished, to be arranged for hanging in a reversed posi- 
tion. Great care should be taken to see that the print, 
the mat, and the backing board are in accurate regis- 
ter. Paste should then be liberally applied to the pro- 
jecting edge of the binding strip on the right-hand 
side, and when thoroughly pliable the strip should be 
closely drawn over the edges of the frame, onto the 
back of the backing board, and then rubbed in contact 
with the soft cloth. The frame should then be turned 
so that the left-hand side occupies the place of the 
right side now completed, and this side and the ends 
treated in the same manner. 

To make passe-partout frames so perfectly that they 
will have the appearance of frames made by the pro- 
fessional frame maker requires only ordinary mechan- 
ical ability, and the care which is required in doing 
even the simplest things well. If the instructions 
given are carefully followed, it will be found that 
choice prints, book covers and posters can be made into 
attractive ornamenls for the home at a minimum cost, 
with the added satisfaction that, the work has about it 
that personal quality and interest which is never felt 
when the work has been done by others. 
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THE UNITED STATES NAVAL TRAINING SCHOOL AT 
NEWPORT. 

BY WALTER L. BEASLEY. 

What is considered one of the most important and 
vital branches of the naval establishment is the train- 
ing of the newly recruited appren- 
tices destined to render future serv- 
ice on board our battleships, cruis- 
ers, and other types of armored 
vessels. At present there is a great 
scarcity of enlisted men in the 
navy, so much so that three or more 
warships have just been ordered 
out of actual service, so as to sup- 
ply crews to man the new ships 
completed and awaiting commis- 
sion. According to recent naval 
estimates, it is stated that when 
all the ships now building are put 
into active service, it will take 
about 2,000 officers and over 60,000 
enlisted men to man them, which is 
more than twice as many as the 
present law provides for. To meet 
the demands of the growing navy, 
the training schools are unusually 
active at present, and are now taxed 
to their fullest capacity. Besides 
the present training squadron, two 
800-ton cruising and sailing ships 
recently launched, accommodating in the neighborhood 
of 250' apprentices, and the new barrack building at 
the Newport station, nearly ready for occupancy, where 
1.000 boys can be quartered, will add additional facili- 
ties to the training system. The government has two 
nautical schools, one at San Francisco and the other 
at Newport. The latter station is the most commo- 
dious, and to it the great majority of the enlisted 
youths from the East and Middle West And their way. 



The Newport station, which is in charge of Command- 
ant Thomas, is located on Coaster's Island, and is 
one of the largest and finest in the world. Its pic- 
turesque setting, high, spacious parade grounds, and 
groups of imposing structures, offer upon first sight a 




A Boxing Match. 

welcome and favorable impression to the incoming ap- 
prentice. The great main barracks, his future home, 
is hid from view at the regular landing-place, and 
lies at the foot of the hill beyond, on the west shore. 

The apprentices are brought in squads and come 
separately from rural farming communities, small vil- 
lages, and towns and cities from the West, North, 
South and East, as well as from recruiting vessels that 
ply along the New England and adjacent coasts. At 



the training school for six months the navy puts the 
young sailor lads through a course of preliminary 
training necessary to fit them for their first cruise at 
sea. Here are the first requirements at the outset of 
their career. The apprentice must be of American 
birth, seventeen years of age, and 
he is required to enlist for four 
years, after showing credentials of 
consent from his parents or guar- 
dians. Boys who have been con- 
victed of crime or who are known 
to be of bad character are not per- 
mitted to enlist. Each boy is sup- 
posed to spend twenty-four hours 
in the detention building, when he 
is pronounced free from disease 
germs. He is transferred to the 
"newcomers' squad" and quartered 
for the next three weeks in the old 
gymnasium building, with large 
mess hall, drying-room on the first 
floor, and dormitory upstairs. 

Here they are taught a few rudi- 
ments — first cleanliness and then 
discipline. They are kept under 
close observation all the time while 
in this building and are taught 
how to keep their clothes clean, 
to scrub and dry their apparel, to 
sling and get into a hammock, to 
lay out their kit for inspection, salute and fall in, and 
all the preliminary instruction necessary to qualify 
them for the battalion in the shortest time. When they 
are proficient in these things and are shown to have 
no disease germs, they are assigned to the battalion 
in the main barracks, where their real instruction be- 
gins. The battalion is divided into four divisions, and 
for the purposes of instruction the apprentices are 
(Continued on page 146.) 
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THE ORIGIN AND FORM OF HOARFROST. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

At a recent meeting of the British Association for the 
Advancement of Science a series of interesting photos 
was exhibited by Dr. Karl Grossmann, F.R.C.S.E., 
P.G.S., and Mr. J. Lomas, A.R.C.S., P.G.S., 
demonstrating in detail the origin and for- 
mation of hoarfrost crystals. As is well 
known, the production of hoarfrost is at- 
tributable to the transition of aqueous vapor 
directly into the solid state, and so quickly is 
the metamorphosis effected that there is no 
apparent intervention of the liquid state be- 
tween the two extremes of vapor and solid. 

These two scientists have considerably ex- 
tended the environment of our knowledge 
of hoarfrost crystals, and their present re- 
sults represent some eleven years of patient 
investigation into the phenomenon. It first 
excited Dr. Grossmann's attention in the ice 
cave in Iceland. This particular cavern 
penetrates a mass of lava. In the course of 
time, the water deposited upon the external 
surface of the cave has percolated through 
the interstices of the rock and penetrated 
to the interior. The result is the forma- 
tion of a number of beautiful ice cones. 

In the photograph accompany- 
ing this article, which was se- 
cured by means of magnesium 
flash-light, some idea of the 
beauty of these formations may 
be gathered. They are perfectly 
transparent, being of a light 
bluish tinge. The transition in 
the cave has indubitably been 
direct from aqueous vapor into 
the solid state. 

The walls of this cavern were 
coated with some remarkably 
fine hoarfrost crystals, and upon 
minute examination they were 
discovered to be of a shape not 
previously known. 

It is well known that crystals 
vary in their shape of formation 
according to their nature. That 



of successive cubes also in the form of steps. The 
construction of hoarfrost is analogous to that of salt 
crystals to a very great degree. In this instance the 
definite construction they assume is that of hexagonal 
hollow pyramids. But until the investigations of Dr. 




Fig. 1.— The Hollow Hexagonal Pyramids Springing from 
the Base. 
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Fig. 2.— Skeleton Crystal of Sodium Chloride. Pig. 3. - Skeleton Crystal of Potassium Chloride. 



was attached by one of its corners, and expanded there- 
from. Dr. Grossmann has demonstrated this conten- 
tion to be fallacious, for in no single instance has he 
found the crystals forming in any but one particular 
manner, with but slight variations, and the latter upon 
examination were attributable to adverse 
influences. 

In the ice cave of Iceland Dr. Grossmann 
discovered that these hexagonal hollow pyra- 
mid crystals were very definitely formed. 
This was entirely due to the absence of ex- 
traneous atmospheric influences, for on ihe 
whole the air within the cave was compara- 
tively quiescent. At those places where cur- 
rents of air existed, or other influences were 
at work, the frost crystals assumed different 
shapes due to parts being broken or corroded, 
but in these particular cases it was also dis- 
covered that the crystal was built upon a 
hexagonal foundation. 

Prom his investigations in the cave and 
his subsequent experiments, Dr. Grossmann 
discovered that the most favorable conditions 
for the production and development of large 
crystals were a moist air, at a low tempera- 
ture, and the presence of a quiet, undis- 
turbed atmosphere. As such conditions are 
rarely existent in connection 
with the formation of natural 
hoarfrost conditions, Dr. Gross- 
mann, in order to obtain the 
most satisfactory and successful 
results, carried out his investi- 
gation with artificial hoarfrost, 
such as is produced in the refrig- 
erating rooms of vessels and 
frozen-meat warehouses. 

The process of formation of an 
ice crystal is as follows: A 
small, flat, hexagonal prism of 
extreme thinness springs from a 
solid base. Immediately this is 
formed there is a struggle for 
the attraction of material for 
further construction from the 
surrounding atmosphere. But 



as the outer edges of the hexagon 

is to say, frost is of one type, salt is of another, potas- Grossmann, the form of construction and successive have a wider area for attraction the molecules congre- 
sium chloride another, and so on. In 1867 Knop, in development was only incompletely known. The only gate thereat in preference to the center, forming a 
his work on the molecular constitution and growth of previous scientist who had devoted his study to this larger hexagon round the one beneath, with the edges 
crystals, published at Leipzic in 1867, demonstrated subject concluded from his researches that the crystal overlapping. The edges thus grow more rapidly than 





Fig. 4.— Ice Formations in an Iceland Cave at Surtshellir. 



the difference in the 
formation of the rock- 
salt crystals and the 
potassium chloride 
crystals (see dia- 
grams 2 and 3). Each 
of these crystals 
originates in a cube, 
but the successive de- 
velopment is some- 
what dissimilar. In 
the former, upon the 
fundamental cube, is 
superimposed a thin 
rectangular disk with 
a cube at each corner, 
another disk upon 
this, and so on, each 
successive step being 
somewhat larger than 
the previous one, so 
that a pyramid is thus 
formed, with the ex- 
ternal faces complete 
and the central por- 
tions incomplete. In 
the case of the potas- 
sium chloride crys- 
tals, they are built up 




Fig. 6.— Microphotograph of Hoarfrost. Fig. 7.— Artificial Hoarfrost. 
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Fig. 5.— Artificial Hoarfrost— Hollow Pyramids with Corner Crystals. 



the central face, which 
is left undeveloped 
and hollow owing to 
the dearth of material. 
This growth is con- 
tinuous, and each suc- 
cessive hexagonal ring 
is larger than the pre- 
ceding one so that a 
series of steps is pro- 
duced. In our sixth 
illustration, which is 
a microphotograph en- 
larged twelve times, 
the pyramids may be 
seen, though it is in 
the fifth illustration 
that the pyramidical 
formation is best de- 
veloped. In this illus- 
tration, owing to its 
broadside nature, the 
line of each step or 
hexagon is clearly in- 
dicated. This is the 
formation which a'l 
ice crystals assume, 
but occasionally may 
be found specimens 
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with a cube at each of the corners. This peculiarity 
is shown in the fifth illustration, and it will be observed 
that these cubical crystals, which are similar to the 
bastions of a fortification, are precisely the same as the 
cubical crystals in the rock-salt pyramids. 

Dr. Grossmann during the whole of his researches, 
both by himself and in conjunction with Mr. Lomas, 
has always found the crystalline forms exclusively 
those of the hexagonal, flat-topped prism. In no single 
instance has a terminal pyramid or a hemihedral shape 
been discovered. In our first illustration the method 
of hexagonal formation is very distinctly shown, and 
the regularity of the hexagons is also well defined. 
But it has already been pointed out that exceptions to 
this general formation have been observed. For in- 
stance, some have been noticed to be helix-shaped hol- 
low pyramids, similar to the cubic helices of bismuth, 
also long solid or helix pyramids. Sometimes a crystal 
will be found wherein will be noticed needle-like spikes 
arranged in decided right angles. Such a formation is 
suggestive of the cubic or other rectangular crystals; 
but on examination it will always be found that the 
prism is an incompletely developed or damaged hex- 
agonal prism. 

The helices are curious but beautiful in form, ren- 
dering an impression of the home of the smaller shell- 
fish. In this again, however, it will be observed by 
reference to our illustrations that the hexagonal 
form is preserved. The helix is in reality an original 
hexagonal pyramid that has been damaged. Owing to 
the extreme frailty of the construction of these crystals 
they are susceptible to the slightest adverse influences, 
such as air currents caused by moving objects, or heat 
radiation from bodies. The result is that one or more 
sides of the hexagon are broken or damaged, and Na- 
ture immediately attempts to repair the injury by the 
formation of a smaller hexagon upon the internal sur- 
face of the former hexagonal pyramid, and thereby the 
helix is produced. 

In our illustration of a large area of hoarfrost (Fig. 
7), round the extreme edge of the frost the peculiar dis- 
tinctive formation of the hoarfrost construction is dis- 
tinctly shown. 



THE UNITED STATES NAVAL TRAINING SCHOOL AT 
NEWPORT. 

(Continued from page 144.) 
divided into four classes. Those joining from the new- 
comers' squad are placed in the fourth class. At once 
they begin to participate in the regular routine and 
drill, embracing artillery, gymnastics, school and sig- 
nals, infantry, boats, seamanship, gunnery, bags, ham- 
mocks, sewing and mending. Saturday is devoted to 
general cleaning of the whole building, recreation, and 
music. In the examinations, conduct record is the 
basis of determination of promotion in classes. When 
a boy is well versed in the subjects taught in the fourth 
class, able to keep himself and his clothing clean and 
neat and lay out his hammock for inspection and stow 
and lash it in the proper manner, he is promoted to 
the third class, and so on up to the first. Extra privi- 
leges are given to the apprentices who are first-class in 
studies and in conduct and who are out of debt — such 
as the liberty to visit Newport on Saturday afternoon 
once in two weeks. 

The day's work begins at the training station at 
5 : 30 A. M., when the bugle sounds reveille and the boys 
leap from their hammocks, which are rolled up and 
lashed and carried to their places. Every one is served 
with a bowl of hot cocoa and then the bugles sound 
"turn to," when for an hour there is cleaning and scrub- 
bing all over the place. Each boy is his own laundry- 
man and must wash his clothes, hammock, covers, bags, 
etc., at allotted times in the course of the day. They 
are dried by steam on long racks in a drying-room, 
and occasionally outside on sunny days. Breakfast 
formation is sounded at 8 o'clock, when the boys 
march into mess hall. These young boarders of Uncle 
Sam's are well and bountifully fed, the bill of fare 
varying according to the day. 

After breakfast comes the sick call, followed by quar- 
ters and prayers. From then on till 12 o'clock, din- 
ner time, is given up to a period of instruction, which 
continues, after a recess of an hour, until supper, at 
5:45. After this the boys can enjoy themselves as 
they please, until the hammocks are piped down. 

At 8:35 the bugle sounds for the piping down of 
hammocks. The boys sling their hammocks, arrange 
bedclothes and prepare their sleeping places. At 9 
o'clock "taps" are heard, the day's work is done, and 
the four hundred apprentices spring into their ham- 
mocks. These are swung one above the other in the 
same fashion as between the decks of a man-of-war, 
and the sailor lads prefer their comfortable swinging 
bed to any other. 

It has been said by competent experts that the bat- 
talion infantry drill as seen at the Newport Training 
School is equal to and even ahead of that at Annapolis. 
This is due largely to the efficient work accomplished 
by the drill masters, notably of John R. Daly, U. S. N., 
instructor in infantry, sword, and bayonet exercise. 
Mr. Daly exercises superior control over the whole 



battalion and has succeeded in getting it through the 
most difficult evolutions in unison and with almost 
clocklike precision. One of the most interesting of the 
open-air maneuvers is the physical rifle drill with 
music. The whole battalion takes part in this, usually 
in the morning, some two hours after breakfast. This 
is probably the most fascinating to the onlooker of all 
the open-air spectacles. On a raised platform the 
instructors, with rifle uplifted, face the squad of ap- 
prentices, lined up in rows. At the word of command, 
eight hundred hands rise in the air, with rifle high 
above head, then lowered front and back, to and fro, 
quick and slow,- keeping time to the music. In sea- 
manship a typical masthead, set in the ground, with 
the ropes, sails and rigging, etc., of a seagoing ves- 
sel, affords the young mariners the novel and practical 
place to limber up their muscles in climbing and to 
perform other routine work. Filled from topmast down 
with a hundred or more of the white-clothed tars, it 
presents an animated sight. The U. S. S. "Hist," at- 
tached as station ship, takes some fifty boys for a 
week's cruise in nearby waters for instruction in prac- 
tical seamanship, gun drills, signaling, etc. 

Marksmanship is popular and small-arm target prac- 
tice on the ranges with a service revolver is indulged 
in with a deal of energy and enthusiasm. There is 
much rivalry and competition among the boys to be the 
best shot. Every day a squad is taken to the ranges 
for practice. Each apprentice is allowed to fire a lim- 
ited number of times. As an extra inducement, prizes 
are offered for the best scores. A boy qualifying as a 
first-class marksman gets a cash prize of $1.50; as 
second class, $1; as third class, 50 cents. Those having 
the highest score at each quarter get $1 additional in 
prize money, provided they have passed as first-class 
marksmen. Boxing and wrestling are favorite pas- 
times when off duty. A good rough and tumble wres- 
tling bout is sure to wind up some day's recreation 
period, drawing a gallery of enthusiastic onlookers. 
Lectures, concerts, and entertainments are given on 
frequent evenings each month. 

Apprentices of unusual ability, just after they have 
left the training school, are sent to the ordnance 
school at Washington and to the torpedo station at 
Newport, where they can become proficient in electrical 
engineering and torpedo work and qualify as divers. 
Those who desire to make diving in the navy a par- 
ticular study enter the seamen gunners' class. Here 
the men are taken out morning and afternoon in a spe- 
cially equipped diving boat and each one is sent down 
to the bottom for a limited time. After six months' 
work at the training school and passing satisfactory 
examinations, the apprentices are sent on their first 
cruise on one of the training ships and shipped as 
third-class seamen. In course of this voyage instruc- 
tion in practical seamanship and gunnery is further 
pursued. On return they are advanced to second-class 
apprentices upon examinations, with increased pay of 
$15 a month. A transfer is then made to a regular man- 
of-war, and after qualification they are advanced to the 
grade of first-class apprentices, with pay of $21 a 
month, serving a year's cruise. 

Upon the expiration of the enlistment of an appren- 
tice he will, if recommended, be handed an honorable 
discharge and upon re-enlistment within four months 
from date of discharge, he will receive as a bonus four 
months' extra pay, a continuous service certificate and 
an addition of $1.36 per month to his pay. 

Ex-apprentices are given the preference in the selec- 
tion of petty officers with pay ranging from $17 to $30 
per month and from $1,200 to $1,800 with retirement 
at the age of 62 years on three-quarters pay for life. 
This remuneration, considering that the boy gets quar- 
ters, rations, and continuous employment, with no 
losses or waste time, opens a satisfactory career to the 
determined and aspiring lad in the navy, which is not 
so bad financially and socially, for in fact the salary 
is higher than many shore positions in civil life. 



Gold from Sea "Water Once More. 

Sir William Ramsay recently has announced that the 
old problem of extracting gold profitably from the sea 
can be successfully solved. 

Newspapers of repute have given much space to ex- 
planations and interviews thereon, and even the staid 
Spectator devotes two columns to a consideration of 
its possible success and the effect thereof on the world's 
economy. 

There are some ridiculous calculations based on al- 
leged results. One critic solemnly asserts that 5,000,- 
000,000 tons of solid gold await successful prospectors. 
The bubble has not yet been pricked, though it has 
been contracted in its dimensions. The weightiest au- 
thorities, speaking with gravity and becoming dignity 
of the exalted promoters, have expressed disbelief in 
the theory that it will pay to extract the gold. 

The syndicate interested in the scheme is said to have 
employed Sir William Ramsay professionally, hut seem 
to share with him the fear of eventual ridicule, for on 
a recent exposure they and he alike hastened to make 
statements "with a view," as they said, "of stopping 



possible speculative dealings by the public." At that 
time Sir William Ramsay wrote: 

"The process is still in an experimental state. Need- 
less to say I do not hold shares in the syndicate." 

The inventor of the process by which it is hoped to 
make a corner in the world's gold is H. J. Snell. 

We question very much whether Sir William Ramsay 
has stated more than the fact that sea water contains 
a certain percentage of gold, a proposition that no 
chemist will deny. Probably upon this utterance of 
Sir William's the London syndicate has built its ex- 
travagant claims. 

^ 1 9 » ^ — 

Velocity Potential of the Universe, 

BY EDGAR L. LARKIN. 

If a hole be drilled entirely through the earth, 
passing through its center, and a stone be let fall into 
it, the stone will move to the opposite side and return 
to the starting point. And if air could be removed, 
it would oscillate to and fro so long as the earth en- 
dures. It would be a pendulum. The velocity of the 
falling body on arrival at the center would be 4.91 
miles per second; and of the rising body, on arrival 
at the other side, zero. Imagine that the entire earth 
should be mined, removing all matter save a small 
mass here and there; and let all these be supported 
by timbers extending from mass to mass, to prevent 
falling to the center. Remove 99 per cent of the mat- 
ter; and the stone would move with greatly reduced 
speed, still acting as a pendulum. Now remove all the 
timbers, and at the same time expand the earth to a 
diameter of, say, many million miles. Gravity exerted 
by the small ma? — upon each other would be weak; 
no supports would be required. But the stone would 
keep up its oscillation from side to side of the ex- 
panded swarm of earth masses, with velocity reduced 
in proportion to the expansion, and consequent weak- 
ened gravity. 

THE UNIVERSE IS SO EXPANDED. 

A remarkable computation made by Prof. Simon 
Newcomb (page 499, "Popular Astronomy") is based 
on a mass of the sidereal structure equal to that of 
500,000,000 suns like ours. These are conceived to be 
spread out into a disk-shaped universe, whose diame- 
ter is such that the time required for light to move 
across it, with the velocity of 186,000 miles per second, 
is 30,000 years. From the known laws of gravity and 
motion, he shows that a stone that has been falling 
forever, or as he words it, "falling from an infinite 
distance," will on arrival at the center of the disk be 
moving at a rate of 25 miles per second. It is known 
that the force required to be imparted to a falling 
body to double its velocity must be quadrupled; and 
nine times the force is necessary to give it three times 
the quantity of motion. Then to cause the motion to 
be increased to eight times, sixty-four times the quan- 
tity of force must be exerted. Suns in space corre- 
spond to the small blocks of earth after mining out; 
and distances between them take the places of the 
timbers. The stone is represented by any Hying sun. 
A sun may start on one side of the universe, fall 
through the center of gravity, pass to the other side, 
and return. For the purposes of this note, the quan- 
tity of matter in existence is imagined to be finite, 
and distributed in the shape of suns, nebulas, and dark 
worlds throughout a space having a diameter of 30,000 
light years, or 176 quadrillion miles. And it is imag- 
ined to have a boundary. 

POTENTIAL. 

If a sun could be observed near the center of this 
stellar structure, supposing that the center can be dis- 
covered, to be in motion with a speed of say 200 miles 
per second, then this would be the true velocity poten- 
tial of the entire mass. Some suns now seen to be 
moving, are thought to have this rate. If these suns 
have fallen from an infinite distance, then the mass of 
the sidereal structure is equal to 500,000,000 X 64, or 
thirty-two billion times that now in our sun. The 
number of bodies giving light enough to impress a sen- 
sitive plate is estimated at about one hundred million, 
a quantity so insignificant in comparison with 32,000,- 
000,000, that it is scarcely worth mention. However, 
suns starting from the periphery of the cosmical 
sphere would in many cases be drawn into orbits 
around others, and fail to become pendulums, or, in 
rare cases, two might collide. This would result sim- 
ply in change of direction of the debris. Two suns 
drawn into orbits around their centers of gravity would 
still move on in some direction. There does not seem 
to be anything to prevent some suns from reaching 
opposite sides of the structure and then returning. 
According to this, it does not appear that it is neces- 
sary for an entire finite universe of worlds to be in 
rotation to set up centrifugal tendency to counteract 
collapse at the gravitation center. To accurately com- 
pute the quantity of matter, find the center of gravity 
of nature, its distance from the earth, and the velocity 
of any sun near it. That is, to find a mass that can- 
not be exceeded on the assumption that the moving sun 
has arrived in from an infinite distance. 

Lowe Observatory, Echo Mountain, Cal. 
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WHAT WE KNOW ABOUT SUN SPOTS. 

Several spots have lately been discovered on th0 
sun, one of which, at, least, is remarkable for its en- 
ormous size of 70,000 miles. In other words, this ter- 
restrial globe might be dropped into the central 
chasm as a pea into a thimble without touching the 
sides. The whole surface is changing and breaking 
up constantly. The other spots are two in number, 
each 40,000 miles in diameter, one at each side of the 
70,000-mile spot. Prof. K. C. Pickering, director of 
Harvard College Observatory, has kindly placed at 
the editor's disposal the accompanying photographs 
of the spots. 

If we only had behind us a hundred years of good 
meteorological observations, and also an unbroken 
record of observations of sun spots and prominences, 
we would be in a far better position to determine 
the influence of the sun on the weather and- to refute 
or affirm assertions that laws have been discovered 
affecting the sun's influence on the weather in such 
a way that we can predict whether a coming year 
will be good or bad for a harvest. 

Unfortunately, meteorological records are not of 
any value farther back than about fifty years. In 
the case of solar phenomena the investigator is still 
more restricted; for although the observations of 
sun spots have been made in a more or less crude 
manner for many years, it was not until 1830 that 
systematic observation was adopted. Moreover, the 
solar prominences, important indicators of the sun's 
activity, were not recorded until 1872. 

If the sun's disk be scanned from time to time, it 
will be found that sometimes there are spots and some- 
limes there are not. According to our present knowl- 
edge, these spots are projected by the descent of com- 
paratively cool matter from the higher regions of the 
solar atmosphere, so that the more spots there are, the 
greater will be the quantity of matter descending. Since 
this falling material is the result of previous up-rushes 
of highly heated matter from the lower levels of the 
sun's atmosphere, it stands to reason that this spot phe- 
nomenon indicates great solar atmospheric disturbance 
and, therefore, greater activity, and consequently more 
intense heating capacity. Thus, we arrive at the con- 
clusion that the greater the number of the sun spots, 
the greater the solar activity and, therefore, the hotter 
must be the sun. 

It happens that there is a decided periodicity in the 
number of spots. During some years only a few spots 
can be seen; during others they are more numerous. 
This variation, it has been found, proceeds according 
to a fairly well defined law. The average period from 
one minimum to another is 11.1 years, and in every 
case the time from one minimum to the next maximum 
is less than from that on to the next minimum again. In 
other words the spot quantity decreases through a little 
over seven and increases through less than four 
years. We do not know in the least why this should 
be so; and although many at- 
tempts have been made to show 
that certain planets affect spots 
by their attraction, in the opinion 
of those who have considered the 
matter most judicially, there is no 
proof that they are due to any influ- 
ence external to the sun itself. If 
the apparent law holds good, the ap- 
proaching maximum will occur in 
about a little more than three years 
after the last minimum. This oc- 
curred in about the middle of 1901, 
and again at the end of the year 
1904. 

Another curious fact relating 
to the sun-spot cycle is that 
when the interval from minimum 
to maximum is shortest, the total 
number of spots included in the 
whole period from minimum to 
minimum is greatest. 

Sun spots are of interest to us be- 
cause we can hardly doubt that an 
increase or diminution of the sun's 
apparent surface is in some way of 
consequence to our lives on the 
earth, when, as we know, these 
hang from day to day on the main- 
tenance of the earth's heat within 
certain limits. If there is any in- 
fluence of sun spots on the earth, 
the best way to detect that influ- 
ence is to compare the earth's har- 
vests with sun-spot activity in any 
given period. This can be done by 
drawing curves in the manner fa- 
miliar to every engineer. Prof. 
Langley, by means of this method, 
has shown that the variations of 
Jupiter certainly present a striking 
coincidence with the changes in 
spot, formation. This may indi- 
cate a real connection between the 




PHOTOGRAPH OF THE NEW 70,000-MILE SUN SPOT, TAKEN 
AT HARVARD COLLEGE OBSERVATORY. 

The earth could be dropped into this spot, like a pea into a thimble, without 
grazing the sides. 

phenomena; but before we decide that they certainly 
do so, we must remember that the number of cycles 
of change presented by the possible combination 
of planetary periods is infinite. As Prof. Langley 




RELATIVE SIZES OF THE 70,000-MILE SUN SPOT AND THE 
EARTH. WHITE SPOT REPRESENTS THE EARTH. 

litis shown, we can safely undertake, with study 
enough, to find a curve depending solely on certain 
planetary configurations which will represent with 
quite striking agreement, for a time, the rise and fall 




of any given railroad stock, the relative number of 
Democratic and Republican Congressmen from year 
to year, or anything else with which the heavenly 
bodies have in reality little to do. 

It has been found that the spots travel across the 
sun's face in about thirteen days and disappear 
around the western side, many of them (not all) re- 
appearing at the east again in about thirteen days 
more. All the spots lie to the north or south of the 
equator, none of them on it. They move in belts 
roughly corresponding with our temperate zones. 
Those near the equator rotate in less time than those 
near the poles, very much as though the rim of a 
great flywheel were to make fewer revolutions per 
minute than one of its spokes; or the outer end of 
the spoke more revolutions per minute than a part 
nearer the axle. This may seem a mechanical para- 
dox, and yet this is what occurs on the sun. A 
spot is not a solid or a liquid, but a mass of glow- 
ing vapor. It is therefore possible that one part of 
it may burn faster than the other. That explains the 
curious rotation phenomenon described. Why this 
should be so no one knows. We must not forget, 
however, that at the enormous temperatures and 
pressures that prevail on the sun, the conditions must 
be very different from any familiar to us here, so 
that when we speak of clouds and use like expres- 
sions, we are to be understood as applying an anal- 
ogy, rather than an exact resemblance. There must 
be a perpetual commotion in one of these spots com- 
pared with which the most violent earthquake 
would seem but a gentle ripple. 

Examined through a telescope of considerable mag- 
nifying power, a spot appears like an immense ragged 
hole in the crust of the solar surface, followed by a 
number of similar size. A spot is a cavity and not an 
elevation. As the spot turns from us, the phenomenon 
is similar to that of looking across the edge of a great 
shallow saucer, only that the outline is irregular and 
that where the bottom should be there is nothing but 
the blackness of what seems an immeasurably deep 
chasm. These vast cavities, as we have said, are not 
solid things and not properly to be compared even with 
masses of slag swimming on molten metal. They are 
rents in that bright cloudy surface of the sun which we 
call the photosphere, and through which we look down 
to lower regions. Their shape may be very rudely 
likened to a funnel with sides at first slowly sloping 
(penumbra), and then suddenly going down into the 
central darkness (umbra). This central darkness has 
its gradations of shade, for cloudy formations may be 
seen very obscurely glowing far down its depths; solid 
bottom we never see. 

Near the edge of the sun's disk the spots appear to 
rise up through the obscuring atmosphere and gather 
here and there in groups of hundreds -to form white 
cloud-like patches (faculw), which may sometimes be 
seen even with a spyglass. Looking straight into a 
spot through a very large telescope, 
the penumbra is seen to be made 
up of long white filaments twisted 
into curious rope-like formations, 
while the central part is like a 
great flame ending in fiery spires. 
Over these hang what look like 
clouds, such as we sometimes see 
in our sky; but more transparent 
than the finest lace veil and having, 
not the fleecy look of our clouds, but 
the appearance of being filled with 
almost infinitely delicate threads of 
light. With all this there is some- 
thing crystalline about the appear- 
ance of a spot, not unlike frost fig- 
ures on a window pane. Indeed, the 
intense whiteness of everything is 
suggestive of something very cold. 



A NEW FORM OF LOOPING THE LOOP. 

The bicyclist is whirled around several times by the large revolving wheel. 



ANOTHER FORM OF LOOPING THE 
LOOP. 

Our French contemporary Armee 
et Marine publishes the accompany- 
ing illustration of a. fearful, hair- 
raising contrivance, compared with 
which the ordinary form of loop the 
loop seems as harmless as an ordi- 
nary highway. 

The account given of this appa- 
ratus is not over-lucid. It seems 
that the performer, who rejoices in 
the name of Yags, throws himself 
within a revoluble wheel and sets it 
in motion, by rather smart pedaling 
on his bicycle. When the cyclist has 
whipped up the speed of the large 
wheel sufficiently, he suddenly 
stops, we are assured, and allows 
himself to be whirled by the large 
wheel around and around. It is 
said that the cyclist in this fashion 
loons the loop five or six times in 
succession. 
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AN APPARATUS FOE TESTING THE BALANCE OF 
ROTATING BODIES. 

Pictured in the accompanying engraving is an appa- 
ratus for testing the balance of high-speed rotating 
bodies, such as grinding and polishing wheels, pulleys, 
and the like. The apparatus is arranged to detect exist- 
ing inaccuracies, with a view to correcting the same 
prior to the use of the rotating body on the machine for 
which it is designed, and it allows of adjustment to 
accommodate larger or smaller testing shafts for heav- 
ier or lighter bodies to be tested. The following is a 




AN APPARATUS FOR TESTING THE 
ROTATING BODIES. 



BALANCE 



description of the construction: The testing shaft is 
supported at each end between two rings which are 
mounted on ball bearings so as to turn with a minimum 
of friction. The details of one of these rings and its 
bearings are indicated in the section view. Supported 
in slots in two standards which are firmly secured to the 
base of the apparatus, is a spindle which carries two 
disks separated by a spring. Over these disks the ring 
above referred to is mounted. The inner peripheral 
edges of the disks are cut to form a V-shaped groove 
which, with the corresponding V groove in the ring, 
forms a ball raceway. The disks may be adjusted to- 
gether against the pressure of the spring by means of 
nuts on the spindle. This permits of a very close regu- 
lation of the bearings, so as to insure perfect smooth- 
ness of action. The object to be tested is mounted on 
the testing shaft, as shown, and then permitted to seek 
its own balance, which will at once reveal any irregu- 
larity. By means of a scale the exact amount of over- 
weight of the heavier side may be readily determined. 
The testing shaft may be provided with step-cones, 
which will fit into the central openings of articles in 
cases where these openings are larger than the diameter 
of the shaft. The rings may be shifted apart to support 
shafts of larger diameter by moving the spindles apart 
laterally in their slots. Mr. C. J. A. Heise, 58 Voorhees 
Street, Newark, N. J., is the inventor of this apparatus. 



A NOVEL MAGAZINE TACK HAMMER. 

Wc illustrate herewith a very clever invention in the 
nature of a magazine tack hammer. The hammer car- 
ries a number of tacks in the hollow handle portion, 
and by a simple feeding device, the tacks are delivered 
singly, as required, to the hammer head, which is mag- 



netized and thus holds the tacks in position for driving. 
The magazine consists of a channel or raceway, B, 
which supports the heads of the tacks, as shown. The 
hammer head is pivoted in the forked end of the handle, 
and is held in position for hammering by a spring with- 
in the handle, which, at the opposite end, is attached to 
a snap latch, S. The latter serves to close the rear end 
of the raceway, while an escapement device is provided 
at its forward end. A push rod, P, is attached at one 
end to the hammer head, and the other end projects 
through the upper face of the handle. By pushing this 
rod forward with the thumb, the hammer head will be 
swung on its pivots, and the magnetized or forked end, 
F, will thus be brought into engagement with the es- 
capement device, as illustrated in one of our views. This 
operates the escapement which releases one of the tacks, 
and the latter thereupon adheres to the hammer head 
by magnetic attraction, so that on release of the push 
rod the hammer head will swing back to normal posi- 
tion, carrying the tack with it. When the hammer is 
not in use, an armature or keeper, E, is placed across 
the poles of the hammer head to conserve the magnet- 
ism. The tack magazine is loaded by means of a simple 
device, which quickly and readily lines up the tacks in 
a channel, whence they are poured directly into the 
raceway, R. 



A Cotton Picking Machine. 

It has been long contended that the cotton crop of 
this country was in a large measure limited to the 
number and capacity of the laborers available for the 
work of picking. If there was more help or if some 
desirable means could be devised for performing the 
picking operation by machine, the size of the crop 
would be very much greater. A great deal of inge- 
nuity has been expended in this direction, and most 
of the devices which have been brought out have been 
minor contrivances mounted on the arm or hand of 
the picker with the object of increasing his capacity. 
Some attention has been given to the matter lately by 
George A. Lowry, of Boston, Mass., who has already 
been largely instrumental in-introducing the round bale, 
which greatly reduced the bulk of the baled cotton. He 
has devised a machine on entirely new lines, which has 
been given a severe test in actual work. The Lowry ma- 
chine is not meant to be automatic in its action, but to 
increase the capacity of the picker and to lighten his 
burdens. He is not required to stoop, reach, and lean 
over as is necessary with the old method of hand- 
packing, but instead he sits comfortably on a wagon 
and gathers the cotton from his perch by mechanical 
means as the vehicle is moved along over the fields. 
The machine is manned by five men, one of whom is 
the driver. The four pickers are distributed on either 
side and each one has in his charge a long arm with an 
elbow, which makes it perfectly flexible, and through 
the center of this there is a constantly moving belt 
with hooks at close intervals. The belt is exposed at 
the far end of the tube, so that as the machine passes 
along, the picker has only to touch the cotton boll and 
it is seized by the hooks and carried to the other end 
of the tube, where it is brushed off into a bag. This 
machine with four boys and the driver does the work 
of twenty pickers following the hand method. 




SECTIONAL VIEW OF THE MAGAZINE TACK HAMMER 



AN IMPROVED AMALGAMATOR. 

In the accompanying engraving we illustrate an im- 
proved amalgamator recently invented by Mr. B. A. 
Langridge, of Boulder, Colorado. One of the improve- 
ments, which will be observed at first glance, is the 
provision of means for locking the closures of the cas- 
ing, so that the valuable contents of the amalgamator 
cannot be 'taken by unauthorized persons. But aside 
from this there are important improvements in the con- 
struction which will be evident from the following de- 
scription of the parts. The pulp feed-pipe which leads 
into the top of the casing opens onto a spreader, A, 
which distributes the pulp over a sieve or a strainer, 
B, and through this it falls onto an amalgamated cop- 
per plate, O. Below this plate 
are a number of riffles, D, 
which zigzag downward be- 
tween the outer walls of the 
casing and a central partition. 
The riffles are formed of par- 
allel pairs of stepped plates 
so arranged that the water 
and pulp flowing down be- 
tween them will be thrown 
from the lower plates against 
the rear of the upper plates, 
and then back again to the 
lower plates. Thus a sort of 
rolling motion is imparted to 
the water, bringing the pulp 
it carries into intimate contact 
with the riffle plates which, 
being amalgamated, gather 
all the valuable contents. The 
bottom riffles discharge 
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the pulp upon perforated copper plates, E, through 
which the pulp passes into a chamher, M, filled with 
soft annealed copper shavings. These shavings are 
previously subjected to a bath of quicksilver so that 
they will arrest any valuable particles which might pos- 
sibly pass the riffles. This insures the recovery of 
"flour gold," which ordinarily floats on the surface of 
the pulp and is therefore lost. The bottoms of the 
chambers, ill, are formed of screens, F, through which 
the pulp passes and is guided by a shoot, G, against a 
partition wall, 
E, whence it 
swirls into the 
bowls, H. Out- 
1 e t openings 
are formed 
near the top 
of the bowls, 
through which 
the tailings 
may be drawn 
off. Boxes, I, 
formed in the 
bottom of the 
bowls are fill- 
ed with rocks 
and serve to 
catch any par- 
ticles of amal- 
g a m which 
may be wash- 
ed down from 
the plates 
above. These 
may be drawn 
off through 
the pipes, L. 
The bowls are 
carried in a 
casing which 
is secured to 
the upper or 
main casing 
by means of 
padlocks. A 

similar provision is made for securing the cover of the 
amalgamator to the top of the main casing. 




AN IMPROVED AMALGAMATOR. 



A NEW TYPE OF GRATE. 

The type of grate most commonly used in stoves and 
ranges is the shaking grate, which is open to the objec- 
tion that when it is operated to remove the ashes, coal 
and clinkers often wedge in between the grate and the 
stone lining of the stove, preventing the parts from re- 
turning to normal position. Another objection is that 
the shaking is often too violently done, disturbing the 
fire, and if fresh coal is added it is mixed with the glow- 
ing embers, cooling the fire for the time being and caus- 
ing a considerable delay before it is again brought up 
to full heat. In the accompanying engraving we show 
a new type of grate which aims to overcome these objec- 
tions. Instead of shaking the fire it operates to poke 
out the ashes in the manner that a poker is used. The 
construction comprises a grate proper and a poker de- 
vice, the latter being provided with fingers which pro- 
ject through the spaces between the cross bars of the 
grate. The upper surfaces of the fingers are prefera- 
bly curved, as indicated in the illustration, so as to ex- 
tend up into the embers supported on the grate bars. 
The poker fingers are attached to a shaft which has 
bearings in the frame of the stove. Normally the fin- 
gers hang idly downward, but when it is desired to 
clear the ashes from the grate, they are moved into 
operative position by turning this shaft with a crank 
handle, as shown. The operation is noiseless and very 
simple. It may be performed rapidly or slowly, with 
equally good results. The grate proper is also mounted 
to turn on trunnions so that the contents may be read- 
ily dumped when desired. To Frederick Y. Jensen, of 
Ephraim, Utah (Box 30), belongs the credit of this in 
vention. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

CABLE-LAYING IMPLEMENT. — W. C. 

Stevens, Melrose, Mass. The invention re- 
lates to improvements in implements for lay- 
ing electric cables or conductors either on the 
surface or below the surface of the ground, 
an object being to provide a device by means 
of which cables or the like may be quickly laid 
and covered when under ground, thus making 
the device particularly useful in military op- 
erations and for private and municipal uses. 

RENT-COLLECTING MEANS FOR TELE- 
PHONE SERVICE.— J. L. Peavey, Meridian, 
Miss. Mr. Peavey's invention is in the nature 
of an improved means especially designed for 
collecting the regular monthly, quarterly, or 
annual tolls from a subscriber for telephone 
service, of a simple and inexpensive character, 
that can be readily coupled up with the or- 
dinary telephone-signal-bell housing, and 
which can be adjusted for use without dis- 
organizing the usual arrangement of the tele- 
phone service. 

ELECTROMAGNETIC APPARATUS. — J. 
McIntyre, Jersey City, N. J. The aim of 
this invention is to provide an apparatus de- 
signed for stimulating and vitalizing live ani- 
mal, live vegetable, and other objects and 
matter by saturating, for instance, the whole 
human or animal object or the bed-soil of the 
plant-bed and the plants uniformly with elec- 
tricity in its normal condition magnetism by 
the employment of frequency magnetism de- 
rived from an electric cable-coil in circuit with 
a source of variable electric energy or fre- 
quency electric current. 



Of Interest to Farmers. 

WIRE-STRETCHER.— J. McD. Shaw and 
S. B. Goode, Fannin, Miss. The object of 
this invention is the provision of a construc- 
tion which will be simple, efficient, and cheap 
to manufacture and which can be made by an 
unskilled mechanic out of material which is 
usually at hand on any farm. It combines in 
one structure a wire-stretcher and a wire- 
splicer, as well as a post-puller. It can read- 
ily be knocked down and formed into a com- 
pact bundle to be transported from place to 
place. 

INCUBATOR.— W. H. Phillips, Belleville, 
N. Y. In this patent the invention relates to 
improvements in incubators for hatching the 
eggs of fowls, an object being to provide an 
incubator with a novel means for maintaining 
a constant circulation of air at an even tem- 
perature and in a proper moist condition. 

TONGUE-SUPPORT AND SIDE-DRAFT 
CHECK FOR GRAIN OR GRASS HARVES- 
TERS.— C. F'. Ortman, Martinton, 111. This 
invention relates to means for supporting the 
tongue or draft pole of a grain harvester and 
hinder or a wide-cutting grass-mower, and 
has for its object to provide novel details of 
construction for a device of the character indi- 
cated, and particularly for a former patent 
granted to Mr. Ortman, which render this de- 
vice more simple and effective. 

MOTOR- PLOW. — S. E. Kurtz, Sac City, 
Iowa. One of the objects in view of the in- 
ventor is the provision of a self-contained 
agricultural implement in which the motor 
mechanism is so combined with the plowing 
or soil-stirring devices that the machine is 
capable of propelling itself and digging the 
soil at one and the same operation, these ends 
being secured without the use of traction 
wheels or other motor-driven devices that are 
liable to slip on the ground and fail to se- 
cure the draft necessary to make the gang 
of plowing devices operate in the soil. 

EGG-PRESERVING CASE.— N. A. Wier- 
MANj Troy, Ohio. This is an improvement in 
the class of cases in which the eggs are held 
in cells in a case suspended on trunnions or 
journals whereby the case can be turned from 
time to time to prevent the yoke from settling 
to one side of the shell, in which position it 
soon spoils. Cell-partitions permit the eggs 
to be compactly stored, firmly held, and thor- 
oughly ventilated and turned over without 
shock or jar. 

CANE-CARRIER FOR SUGAR-MILLS.— II. 
Froehlich, Lihue, Hawaii. The more partic- 
ular object in this case is to cause a uniform 
and even feed of cane to the crusher, whereby 
dispensing to a great extent with the neces- 
sity of manipulating the cane by hand. There 
are certain details of mechanism whereby the 
deposit of cane upon the carriers is effected 
uniformly and automatically and whereby the 
distribution of the cane after reaching the 
carriers and before reaching the crushers is 
rendered as uniform as possible. 



Of General Interest. 

APPARATUS FOR MAKING MOLDED 
COVERINGS.— J. W. Wallace, Rutherford, 
N. J. The aim of this inventor is to provide 
an improved apparatus for making molded cov- 
erings for use on elbows, T's, valves, and other 
fittings on steam-pipes, brine-pipes, and other 
pipes and articles requiring insulation, the 
arrangement being such that the coverings can 
be quickly and cheaply manufactured and when 
finished can be conveniently applied and se- 
curely fastened in position. 

CREDIT-BOOK.— T. G. Knight, New York, 
N. Y. In this instance the improvement re- 



lates to blank books for the use of business- 
houses ; and the object of the inventor is the 
provision of a new and improved credit-book 
arranged to contain credit information nor- 
mally hidden from view, but readily accessible 
to the user of the book. It is preferred to have 
the leaves arranged in book form ; but this 
may also be kept individually. 

JEWEL-SETTING TOOL.— J. McN. Steele, 
Atlanta, Ga. The invention is particularly 
adapted for the setting of jewel-pins in the 
roller-tables of balance-wheels. The work can 
be done without removing either the hair-spring 
or roller-table, the balance-wheel and jewel-pin 
are held firmly in place while the shellac is 
flowing and setting, and the correct position- 
ing of the jewel-pin is assured. Moreover, the 
heat can be so applied that it will raise the 
temperature of the balance-wheel but slightly, 
and thus avoids any injury from this source. 

FOLDING UMBRELLA.— T. Susemihl and 
R. L. Susemihl, New York, N. Y. This in- 
vention has reference to umbrellas which may 
be folded for convenience in carrying, par- 
ticularly when traveling. The handle sections 
being assembled the runner may be drawn 
down, and at the same time a slight shake will 
cause the outer rib-sections to fall into aline- 
ment with the inner sections. The frame 
may now be raised by the runner in the usual 
manner. The umbrella is closed in the cus- 
tomary way ; and to fold the device the oper- 
ations are substantially reversed. 

MANUFACTURE OF CONCRETE ARTI- 
CLES.— J. L, Shough and R. W. Levitt, 
Somerset, Ohio. In this case the object of the 
invention is to provide certain new and useful 
improvements in machines for molding con- 
crete articles — such as building-blocks, caps, 
sills, and the like — whereby the articles are 
pressed accurately to the desired shape and 
provided with an ornamental face. 

SHOULDER-BRACE AND SUPPORT. — 
Annie Stinton, North Williamstown, Victoria, 
Australia. The invention is an improvement 
in shoulder-braces and supports, and has * r 
an object to provide a construction designed 
to support the body, assist in the carriage, 
and supplement or replace corsets. In practice 
the straps may be of webbing, leather, or other 
suitable material, and buckles may in some 
instances he used in lieu of tapes as fasten- 
ings ; but tape or ribbons are preferred, be- 
cause of the ease with which the user can se- 
cure and adjust the device upon the body. 

WATCH - FOB - ATTACHING DEVICE.— S. 
J. Perry, Spokane, Wash. Mr. Perry's ob- 
ject in this invention is to provide a device 
that will be simple in construction and so 
arranged as not only to serve for attaching 
a fob chain or ribbon to a watch, but to se- 
cure the watch in a garment-pocket, ihus pre- 
venting loss of the timepiece by accidental 
dropping out of the pocket or through the 
manipulations of a pick-pocket. 

REGISTERING-TARGET.— J. N. Michel, 
New York, N. Y. The object of the invention 
is to produce a target of improved form at 
which a projectile, such as a ball, may be 
thrown by hand and to provide in connection 
with such a target a registering mechanism 
by means of which the point at which the 
projectile strikes may be indicated. 

TEMPORARY BINDER.— S. H. McVitty, 
Bryn Mawr, Pa. In carrying out the inven- 
tion Mr. McVitty has in view so constructing 
the hinder that it will bo adapted to retain a 
number of periodicals without tearing or mar- 
ring the same, thus enabling the periodical to 
be removed from the binder at any time and 
permanently bound. He provides a binder 
which will always leave a full view of every 
part of the periodical ; a great advantage over 
binders now generally in use, in which the 
middle portion of the periodical is obscured 
by binder-fastenings. 

METAL STRUCTURE AND ANCHORAGE 
THEREFOR.— J. L. Holmes, Butte, Mont. 
The aim of the inventor is to provide a struc- 
ture and anchorage therefor more especially 
designed for forming reservoirs, dams, and 
the like and arranged to withstand the pres- 
sure of the water without the use of abut- 
ments and other costly masonry and to allow 
of quickly erecting the structure and in the 
case of a dam to permit its erection without 
interfering with the flow of the water. 

HYGROMETER ATTACHMENT.— J. II. 
Geiirer, EIreno, Oklahoma Ter. The inten- 
tion of this inventor is to provide an attach- 
ment to be applied to glass inclosures in such 
a way as to indicate the degree of moisture 
inside without having to open the inclosure — 
that is to say, the hygrometer is so formed 
as to be attached directly to the inside sur- 
face of the glass and to show the hygrometric 
scale throughout the glass, so that it may he 
conveniently read from the outside of the case 
or inclosure and without taking up any valu- 
able space within the case. Designed more 
especially for cigar-cases, it may be for use 
in incubators, hothouses and the like. 

MUZZLE.— W. A. Foster, Goreville, 111. 
The invention refers particularly to improve- 
ments in muzzles for horses, mules, or the like, 
the object being to provide a muzzle of simple 
and light yet strong and lasting construction 
that may be readily adjusted as to size and 
when in position will not interfere with the 
portion 1 of the bit in the animal's mouth and 
also to provide a close-fitting muzzle which 
cannot he removed by the animal when in use. 

PIANO DAMPER-ACTION.- W. A. Ear 
hart, Pittsburg, Pa. In this patent the object 



of the invention is to provide a new and im- 
proved piano damper-action for both grand and 
upright pianos arranged to automatically damp 
the strings not sounded at the time to keep 
the unused strings from vibrating in unison 
with the strings sounded by the hammers. 

SWING.— H. H. DeF'rance and C. O. Gar- 
rison, Golden, Col. The swing is suspended 
from a carriage running on a track supported 
on a frame. It further consists of means for 
locking the carriage at one end of the track 
and holding it there until the swing moves to 
a predetermined height, when it automatically 
unlocks the carriage by its momentum on the 
forward movement after the swing has passed 
a perpendicular line through the center of the 
carriage moves the carriage to the other end 
of the track, where it is again locked in a 
similar manner. 

MAIL-POUCH FASTENER.— A. L. David- 
son, Lesterville, S. D. Mr. Davidson's inven- 
tion has reference to novel means for the pur- 
pose stated, and has for its object not only 
to improve and simplify the fastening device, 
but to provide means whereby the pouch or 
sack may be quickly closed and secured or 
locked closed in one operation. 

GAME APPARATUS.— W. H. Clagett, 
New York, N. Y. This invention relates to a 
game apparatus particularly adapted for in- 
door use and by which a friendly racing game 
may be played by two or more players and 
also through the medium of which the various 
possibilities in a running, trotting, or steeple- 
chase race may be made apparent and properly 
counted. 

TLAYING ATTACHMENT FOR MUSICAL 
INSTRUMENT'S.— J. A. Cameron, New York, 
N. Y. The aim of the inventor is to produce 
an attachment which can be connected with 
an automatically-playing instrument in such 
a manner that the player is not depending up- 
on any controlling device, such as a perforated 
music-sheet, and whereby a person even with- 
out ability to play on the keys in the usual 
way can control the playing of proper notes 
by means of a mouth-piece somewhat resem- 
bling an ordinary mouth-harmonica. 

DISPLAY-CARD HOLDER.— C. C Goetz, 
Natchez, Miss. While this device is intended, 
primarily as a holder for a display-card, it af- 
fords means also for supporting a small holt 
of the material to be sold, from which bolt or 
roll small samples of the material may be de 
tached. It combines two very useful features, 
namely : marks for the identification of the 
goods, and a suitable and handy receptacle for 
the samples. The fixtures are easily attached 
to the bolts and sample after sample may be 
cut without removal of goods from the shelv- 
ing. 

HAIR-DRYING COMB.— A. Wallace, Jr.. 
New York, N. Y. The invention has for its 
object the provision of an effective device by 
means of which women may conveniently dry 
their hair after shampooing or washing the 
same without the inconvenience of exposing 
the hair to air-currents or to the action of the 
sun, and without excessive rubbing with tow- 
els or the like. 

NON-REFILLABLE BOTTLE. F. L. 

Short, St. Louis, Mo. This device provides a 
closure which may- be manufactured at a low 
figure, will not get out of order, and effectual- 
ly prevents the refilling of the receptacle with 
liquid after the original contents have been 
poured out. Moreover it does not materially 
interfere with the free delivery of the liquiX 
After emptying the bottle to which the device 
is applied the former may be broken to release 
the closure, which may thus be used repeat- 
edly. 

SHOE-SUPPORTING BRACKET.— F. J. 
Sims, New York, N. Y. The principal object 
of the invention is to provide a bracket 
formed of wire and characterized by great 
cheapness, while possessing great durability 
and high efficiency. A further object is to 
provide a bracket which is attractive and will 
grip a shoe very securely without injuring or 
marring the shoe in any way. 

MILEAGE-DETACHER.— J. Sharkey and 
J. A. Menefee, Eaton, Ohio. The purpose of 
the inventors is the provision of an instru- 
ment for measuring and severing railroad- 
scrip, particularly mileage-scrip, and to so con- 
struct the instrument that it will be light and 
compact and may be conveniently carried, 
which will be accurate in operation, and can 
be readily and expeditiously operated. 

Heating and Lighting. 

INCANDESCENT GAS-BURNER.— A. A. 
Pratt, New York, N. Y. The inventor's ob- 
ject is to provide a burner arranged to allow 
minute adjustment for producing a proper mix- 
ture of the gas and air, especially by prevent- 
ing loss of force in the stream of the gas and 
a swaying thereof from an axial direction to 
prevent carbonization of the mantle and back- 
flashing of the flame, also to regulate the 
amount of the light more or less without using 
the ordinary cock of the gas-fixture. 

STEAM-HEATrNG APPARATUS. — W. 

Shurtlefe, Moline, 111. In this instance the 
inventor has devised an improvement com- 
prising means connected with the usual steam- 
heating apparatus whereby air . and surplus 
steam are drawn off from the radiators and 
boiler ' automatically, this operation occurring 
intermittently at any predetermined steam- 
pressure. 

FURNACE ATTACHMENT.— G. Wolf, New 



York, N. Y. This invention relates to im- 
provements in attachments for heating-fur- 
naces for supplying atmospheric air to the in- 
terior or combustion chamber of the furnace, 
an object being to provide a device for sup- 
plying air in a highly-heated condition direct- 
ly over the products of combustion, whereby 
there is a complete mingling of the air with 
the gases, the combustible gases being burned. 
GAS-GENERATING FURNACE.— J. H. 
Foster, New York, N. Y. The object of this 
invention is to secure a perfect impact of the 
products of combustion on the boiler-tubes, and 
to provide a perfect combustion at high tem- 
perature, insuring a perfect oxidation of the 
fuel. The prime features are to provide a 
burner or retort that fires its gases parallel 
with its base and against highly-heated walls, 
which by radiation and deflection conduct the 
products of combustion uniformly to the boiler, 
dispensing with all baffle-plates, as the side 
walls act largely in such capacity. 



Household Utilities. 

DISAPPEARING WINDOW. — J. J. Muller, 
New York, N. Y. In this case the improve- 
ment refers to the construction of window 
casings and sashes, together with their attach- 
ments, the object of the invention being to 
produce an arrangement whereby the sashes 
may disappear in the casement of the window 
or in a wall in order to increase the area of 
the opening of the window. 

COMBINED SHADE AND CURTAIN 
HANGER.— T. V. Edwards, St. Louis, Mo. 
The inventor employs substantially duplicate 
horizontal members with means for attachment 
thereof to opposite sides of the facing of an 
ordinary window-frame and having stationary 
supporting means for the ends of an ordinary 
shade-roller. Mounted upon said horizontal 
members are adjustable members, also having 
means for supporting ends of a roller or the 
like, while additional adjustable members are 
mounted upon the horizontal members ami 
with means for supporting the ends of a cur- 
tain rod or pole. The elements employed are 
strong, durable, light in weight and easily ap- 
plied for use. 

METALLIC WINDOW FRAME AND SASH. 
— P. A. Tracy, New York, N. Y. The inven- 
tion has for its object the provision of a thor- 
oughly fireproof window-frame and sashes co- 
operating therewith of durable and simple 
construction, in which the parts are so de- 
signed and arranged that the window-frame 
occupies a minimum amount of space and is 
adapted for use under a great variety of condi- 
tions. 



machines and Mechanical Devices. 

LIFTING AND DROPPING MECHANISM. — 

A. D. Duchow, Sonora, Cal. Mr. Duchow's 
invention relates to improvements in lifting 
and dropping mechanism — such, for instance, 
as the lifting and dropping of weights for pile- 
driving, drop-hammers, pumps, well-drills, etc. 
— an object being to provide a machine of this 
character that will be simple in construction 
and positive in action. 

MACHINE FOR PLACING BRUSH MATE- 
RIAL IN BRUSH-BACKS.— C. W. Smith, 
New York, N. Y. This inventor provides a 
machine practically automatic, wherein the 
brush-back is manually presented to receive 
brush material, and so constructs the ma- 
chine that it separates bunches of material 
from the mass contained in the general receiv- 
er and which conveys the separated bunches to 
staples previously cut by the machine and 
placed in receiving position. A fork acts to 
force the brush into the staple, certain means 
close the staple over the bunch at a point be- 
tween ends of the bunch. The fork delivers 
a bunch to a staple and finally combs the 
brush material upward from the staple. Nip- 
pers engage the combed bunch and hold it in 
combed position for a predetermined time. 

SAW-TABLE.— C. Seymour, Defiance, Ohio. 
Mr. Seymour's object in this invention is to 
provide a .new and improved saw-table arranged 
to permit convenient and accurate adjustment 
to allow the saw band or blade of the swing- 
ing-machine to make straight or beveled cuts 
on the work. The present is a division of the 
application for Letters Patent of the United 
States formerly granted to this inventor, and 
it has many advantages in operations which 
include unlocking, swinging, locking or tilcing 
of the work-table. 

TYPE-WRITING MACHINE.— S. A. Thomp- 
son, New York, N. Y. The machine comprises 
a base upon which is mounted a fixed support 
for a type wheel, the support being of special 
construction whereby the type wheel is held 
inclined with reference to the platen and also 
whereby the same is returned to normal po- 
sition on each release of pressure applied 
thereto for spacing purposes. The platen and 
paper-feed devices are mounted in a traveling 
carriage comprising a movable member con- 
stituting a guard for the paper passing over 
the platen, the member being of special em- 
oodiment whereby longitudinal step-by-step 
movement of carriage is effected and also 
whereby paper-feed devices are operated. 

MACHINE FOR IMPRESSING OR EM- 
BOSSING AND DRYING STEREOTYPE- 
MATRICES.— F. Schreiner, Plainfield, N. J. 
Stated in general terms, the object of this in- 
vention is to provide a machine characterized 
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by simplicity of design, durability and inex- 
pensiveness of construction, and by means of 
which perfect stereotype-matrices may be sim- 
ultaneously impressed or embossed and dried, 
thereby effecting a material saving of time 
and expense in the production of such mat- 
rices. 

AUTOMATIC DUMPING ORE-ELEVATOR. 
— D. B. McTaggarTj Butte, Mont. In carrying 
out the present improvement the inventor has 
particularly in vie\v providing an automatic 
side-dumping elevator or- skip for hoisting, 
lowering, and automatically discharging coal, 
ore, or other materials in mines, which skip 
shall embody the essential features of sim- 
plicity, durability, and economy in installa- 
tion. The safety-clutch mechanism prevents 
the ear" being dashed to pieces at the bottom 
of the shaft in case the cable parts. 

MOLDING-PRESS.— C. H. Darling and H. 
UiiKAD, Trenton, N. J. The invention refers 
to a molding-press capable of use for molding 
all plastic substances, but especially applica- 
ble for the manufacture of tiles from clay. 
The object of the inventors is the provision 
of a power-operated molding-press with means 
whereby the operations ordinarily performed 
in hand-presses may take place automatically 
and without the intervention of any manual 
control. 

SHIP'S WINDLASS.— C. W. Blake, Nor- 
folk, Va. The principal ohject in this case 
is to provide means for overcoming the ef- 
fects of pulls upon the anchor chains or cables, 
hawser chains or cables or other chains or ca- 
bles of the vessel caused by undue surging of the 
vessel produced by motion of the sea, more espe- 
cially when the vessel is at anchor, or being 
weighed, or when the vessel is being towed in a 
heavy sea or swell. The invention refers more 
especially to windlasses, hoisting-drums, 
winches, capstans, towing-machines, steering- 
gears, etc. 



Prime movers and Their Accessories. 

SANDER FOR LOCOMOTIVES.— G. W. 

Vha'/avai, Alamogordo, New Mexico. In this pat- 
ent the invention has reference to sanding de- 
vices for use on locomotives to prevent slip- 
ping action of the drivers upon the rails. The 
invention has for its object to simplify and im- 
prove certain details of construction, more 
particularly the sand feed or cut-off valve de- 
vices. 

ENGINE FOR OPERATING CLAM-SHELL 
BUCKETS. — J. G. Delanev, Newark, N. J. 
This invention relates to an engine for operat- 
ing clam-shell buckets, the same being equipped 
with a traversing and a non-traversing drum 
and applicable to machinery for dredging and 
for excavating purposes generally, although the 
invention in whole or in part may be used at 
will in the arts. 

BACKPRESSURE RELIEF-VALVE.— C. A. 
Cunningham, Brainerd, Minn. The object of 
the inventor is to provide a valve arranged 
to completely relieve the piston on the steam- 
cylinder of all pressure over and above steam- 
chest pressure, thus insuring a steady run- 
ning of the engine and utilization of the mo- 
tive agent to the fullest advantage and reliev- 
ing the piston of all pressure when the engine 
is drifting. 

ROTARY INTERNAL-COMBUSTION EN 
GINK.— T. \Viu<;h'i\ Jersey City, N. .1. Mr. 
Wright's improvement relates to that class of 
internal combustion engines in which one or a 
plurality of cylinders and pistons are ar- 
ranged to turn around a stationary crank- 
shaft, the piston-rods being connected to the 
crank and power being taken from the outer 
ends of the cylinders or from some part in 
connection with the cylinders. 

BOILER-FURNACE. G. Wolf, New York, 
N. Y. This invention relates to improvements 
in attachments to tubular steam-boilers for 
supplying air in a heated condition to the 
boiler-furnace for promoting combustion and 
the burning of the gases. In certain devices 
air is so admitted as to pass off with the 
draft through the combustion-chamber, and 
does not effect the purpose designed. The ob- 
ject here is to provide a boiler attachment so 
arranged as to practically direct hot air into 
a portion of the combustion-chamber, causing 
a thorough mixture with and complete burning 
of the gases, resulting in intense heat, and 
economy in fuel. 

FEED -WATER HEATER AND PURIFIER. 
— T. O. Okgan, Philadelphia, Pa. In the pres- 
ent patent the invention has reference to an 
apparatus for heating boiler feed-water by the 
aid of exhaust steam, for filtering the feed- 
water, extracting the oil from the exhaust- 
steam, and also for receiving the drip from 
the heating system. 

Railways and Their Accessories. 

CABOOSE-LIGHT,— R. L. HAS SOT, Grand 
Island, Neb. Mr. Massey's invention relates 
to lights adapted for indicating "safety" or 
"danger," and has for its objects ready and 
simplified means adapting the light to be set 
from within the caboose and which means 
shall operate automatically, restoring the light 
from "safety" to "danger" upon withdrawing 
the safety-signal and vice versa when the dan- 
ger signal is withdrawn. 

RAPID TRANSPORTATION SYSTEM. — E. 
W. CiiiiTJSN, New York, N. Y. Broadly slated 
this invention comprises two platforms con- 
stantly rotating in contact with an endless 
train, of cars, the object being to have plat- 



forms large enough so that while they travel 
at the same rate as a train of cars at their 
circumference — say fifteen miles an hour — 
their rate of motion near the center will be 
much smaller — say two an hour — so that peo- 
ple can board platforms near the center and 
proceed to the circumference, where they can 
board cars without any difficulty due to 
change in speed between any two moving 
parts. 

RAIL-JOINT.— T. E. Laroy, Ehrmandale, 
Ind. The object had in view by this inventor 
is to provide means in the make-up of joints 
for railway rails whereby improved fastening 
of the rails may be effected by means which shall 
also brace the rails against spreading action. 
The rail-joint has advantage over similar 
joints in the means employed for locking the 
chair and braces to the rail and in the special 
construction, arrangement, and combination of 
parts forming the joint. 

RAIL-JOINT.— W. J. Forsyth, New Iberia, 
La. The aim of the invention is to provide a 
rail joint or union which will form a very sub- 
stantial and secure connection between the 
abutting extremities of adjacent rails for the 
purpose of increasing rigidity and preventing 
the undesirable jars or shocks which may occur 
at rail-joints as the wheels pass over them. 

BRAKE-RIGGING, -J. M. Davter, Jr., 
Plattsburg, N. Y. In its preferred embodiment 
this invention comprises a combination with 
connections for transmitting the braking force, 
said connections including a shiftable part and 
devices for operating the part, the operating 
devices being themselves actuated by the rela- 
tive movement of the car-body and trucks due 
to the absence or pressure of a load on the 
body. The present is a combination of a co- 
pending application filed by this inventor. 

CAR-COUPLING.— J. Anson, Cooper, Can- 
ada. The object of the inventor is to provide 
features of construction for a car-coupling of 
the Janney type, which enable the use of the 
car-coupling when the knuckle- jaw is broken 
and, furthermore, which permits the improved 
knuckle to be employed as a coupling-link in 
case the car-coupling is to be coupled with 
the draw-head of an ordinary link-and-pin car- 
coupling or a Janney coupling having a broken 
knuckle. 

RAILWAY-SWITCH.— W. K Smith, Denver, 
Col. Mr. Smith's invention refers to improve- 
ments in switches for street-railways, his ob- 
ject being to provide a switch mechanism of 
novel construction adapted to be operated; by 
a motorman on a car while the car is moving. 
Among the many advantages are those in re- 
lation to weather conditions. The opposite 
edges of a shifting-plate are sharpened so that 
when sliding on the cover any ice or snow 
thereon will be readily cut by the sliding 
plate. This cover is provided with an open- 
ing through which the tapered rail may be 
passed into position. This opening, however, 
is normally closed by another cover seated on 
a gasket of rubber or the like, to prevent the 
entrance of water. 

Pertaining to Vehicles. 

VEHICLE-BRAKE.— A. J. Jacobs, 33 Salis- 
bury road, Redland, Bristol, England. The 
ohject in this instance is to provide perambu- 
lators, mail-carts, and other three or four- 
wheeled vehicles propelled by hand with means 
whereby on the release of the handle-bar or 
shafts a brake will be automatically applied 
to the wheels, the construction being such 
that the brake will be automatically held off 
whether the vehicle is propelled by means of 
handles either in the forward or backward di- 
rection or is tilted backward as in mount- 
ing a step or curb in the forward direction, or 
is tilted forward, as in mounting a step or 
curb in the rearward direction. 

AUTOMOBILE. Arba Holmes and Albert 
Holmes, Carroll, Iowa. The invention of the 
Messrs. Holmes relates particularly to a 
knuckle-joint construction designed especially 
for use in connection with wheels of automo- 
biles. The inventors have improved a joint 
of this character in certain particulars largely 
with a view of incasing the same and pro- 
tecting it from dust and moisture and inci- 
dentally to provide an oil cup within the cas- 
ing. 

WHEEL.— J. C. Raymond, Now York, N. Y. 
The invention is an improvement in wheels, 
and particularly in the means for securing the 
tire in place, and has for an ohject the pro- 
vision of a simple novel construction by which 
the tire may be securely held and may be 
readily removed and replaced whenever de- 
sired. When the tire is inflated the parts 
are arranged to operate to prevent any dis- 
placement of the tire and yet permit the same 
to be quickly removed and repaired and re- 
placed or another substituted, thus avoiding 
delays in use of the invention. 

CHILD'S CONVERTIBLE CARRIAGE.— J. 
A. Crandall, New York, N. Y. In this in- 
stance the improvement has reference to a 
child's carriage ; and 1 the particular objects of 
the invention are to provide means for con- 
verting such carriage at will info a go-cart or 
a crib and the provision of means for permit- 
ting such changes to be made readily and with- 
out complicated adjustment of the parts or 
the use of instruments of any kind. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 
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READ THIS COLUMN CAREFULLY- You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information, iu every case it is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 6522.— For manufacturers of and 
dealers in novelties, 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 6523. — For makers of screw presses, 
or a machine to use for work similar to pressing crank 
pins in crank disks. 

For bridge-erecting engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 6524.— For manufacturers of machin- 
ery for grinding razors. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6525.— For makers of punching dies 
for galvanized sheet iron. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 6526. — For makers of wire hooks of 
all shapes. 

Sawmill machinery and outfits manufactured by the 
Lane M^g. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 6527. — For a machine or device for 
closing the open end uf metallic, collapsible tubes after 
being filled. 

Special Machinery to order, manufacturing, metal 
stampings, etc., Brickner Machine Co., Tiffin, Ohio. 

Inquiry No. 6528.— For manufacturers of hydrau- 
lic rams. 

Robert W. Hunt & Co. bureau of consultation, chem- 
ical and physical tests and inspection. The Rookery, 
Chicago. 

Inquiry No. 6520.— For makers of the mechanical 
parts lor loose-leal ledgers. 

If you wish to buy patents on inventions or sell 
them, write Chas. A. Scott, 719 Mutual Life Building, 
Buffalo, N. Y. 

Inquiry No. 6530.— For manufacturers of printed 
cloth labels. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La "Vergne Machine Company, 
Foot Of East 138th Street, New York. 

Inquiry No. 6531.— For makers of portable com- 
pressed-air house-cleaning machines. 

Ihaveevery facility for manufacturing and market- 
ing hardware and housefurnisbing sp3cialties. Wm. 
McDonald, 190 Main St., East Rochester, N. Y. 

Inquiry No. 6532. — For information concerning 
the manufacture of a pressed-tteel barrel of any de- 
scription. 

The Scientific American Supplement is publish- 
ing a practical series of illustrated articles on experi- 
mental electro-chemistry by N. Monroe Hopkins. 

Inquiry No. 6533.— For a machine for removing 
chaff from the inside of the coffee bean, while the coffee 
is being ground in an ordinary mill. 

U. S. Patent No. 779 301 on a pipe wrench, good invest- 
ment, sale rights to purchaser. 

Address F.U. McNabb, Box 296, Parry Sound, Ont. 

Inquiry No. 6534.— Fnr a machine for polishing 
wood-cutting and other saws. 

Any metal, sheet, band, rod, bar, wire; cut, bent 
crimped punched, stamped, shaped, embossed, letter- 
ed. Dies made. Metal Stamping Co., Niagara Falls, N. Y 

Inquiry No. 6535.— For makers of fine woolen 
yarns of various colors, also fine cotton yams; also 
yarns of cotton and wool, mixed ; the yarns to suit 
hand knitting machines of 120 or 144 needlea. 

We manufacture gasoline motor and high-grade ma- 
chinery, castings best quality gray iron. Select pat- 
terns, and Jet us quote prices. Frontier Ironworks, 
Buffalo, N. Y. 

Inquiry No. 6536.— For manufacturers of bicycle 
pumps. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, lt> 
South Canal Street, Chicago. 

Inquiry No. 6537.— For a candy machine to make 
" cotton candy." 

Wanted. — Articles to manufacture requiring heavy 
iron casting, where little or no machine work is involv- 
ed. Will purchase or manufacture under royalty. Eu- 
reka Foundry Company, Rochester, N, Y. 

Inquiry *'o. 65'*S.— For manufacturers of en- 
velope-making machines and paper-cutiing machines. 

Wanted.— Revolutionary Documents and Autograph 
Letters Prints, Washington Portraits, Eighteenth Cen- 
tury Illustrated Magazines and Books, Early Patents 
signed by Presidents of theUnited States. Valentine's 
Manual? ol the early 40's. Correspondence solicited. 
Address C. A. M., Box 773, New York. 

Inquiry No. 653!!.— For a machine for cleaning 
and dyeing clothes; also a plant for remodeling and 
cleaning hats. 

Wanted, novelties to manufacture. The Mitchell 
Mfg. Co., Portsmouth, Ohio, manufacturers of speo.al- 
ties. Ideas developed. Inventions perfected and made 
patentable. Experimental work a specialty. Designs 
and models made. Manufacturers of slot machines of 
every description and wooden and metal novelties. 
Light machinery of all kinds. 

Inquiry No. 6540.— For manufacturers of a spool- 
winding machine. 

Manufacturers of Hardware Specialties Contract, 
Manufacturers and will market articles of merit. 
Larimer Manufacturing Com pany, 

153 S. Jefferson Street, Chicago, 111. 

Inquiry No. 6541.— For machinery for loading 
sand from the bank to railroad cars ; alsofor machinery 
tor screening and washing sand. 

Wanted.— Position by man with 20 years' experience 
in erecting, repairing, and supervising heavy machinery. 
Prefer supervision large plant. Machinery, box 773, N.Y, 

Inquiry No. 6542. — For manufacturers of art 
metal. 

Inquiry No. 6543.— For makers or jobbers of red 
strawboard. 

Inquiry No. 654 4.— For manufacturers of tacking 
machines. 

Inquiry No. 6545.— For makers of leather-carving 
machines. 

Inquiry No. 6546.— For makers of stationary en- 
gines and elevators. 

Inquiry No. 6547.— For makers of briquelting 
machinery. 

Inquiry No. 654S.— For makers of carpet-cleaning 
and rug-weaving machinery- 

Tnquiry IVo. 654!).— For a machine for gumming 
envelopes wJen manufacturing them ; also for ma- 
chines for making envelopes, complete. 

Inquiry No. 6550. — For makers of marine engines, 
such as used in battleships and ocean vessels ; also for! 
firms who build large vessels. ' 
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HINTS TO COUltKiSPONO^MTti. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated: correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9536) X. Z. says: 1, Is there any 
system in use where electricity is used under 
hot water or steam boilers for heating pur- 
poses? How much more expensive would it 
be than egg coal at $G per ton of 2,000 pounds? 
In the case I have reference to, it could not 
be applied direct, as there would be too much 
danger from tire, and besides it is too dry a 
heat. A. In reply to your questions, we would 
say that it would never be feasible to use 
electricity under hot-water or steam boilers 
for heating purposes unless the quantity of 
heat desired was very small indeed, or the 
cost of the electricity almost nothing. As a 
rule, steam is required to generate electricity, 
and only from 1-(J to 1-10, or in some cases 
1-20, of the heat required to generate electric- 
ity could be again utilized for beating pur- 
poses. It would also be difficult to obtain 
electrically a temperature hot enough to gen- 
erate steam. 2. Which is the most economi- 
cal for heating — hot water under 2 pounds 
pressure or under 40 pounds pressure? A. 
There is no difference in the economy of hot- 
water systems between those which operate 
under high pressure and those which operate 
under low pressure. With a high-pressure sys- 
tem there is slightly less heating surface re- 
quired. 3. Which is the most economical from 
a fuel standpoint (for heating a building say 
10x50, even span, sides 4 feet, ridge 10 feet) 
steam or hot water? Are there any records 
of experiments carried on in a first-class, prac- 
tical way regarding steam versus hot water? 
A. There is no difference in economy between 
hot-water and steam systems, both giving tho 
same results when properly installed. 

(9537) H. A. Wright says: Will you 
kindly advise as much in detail as possible, 
what is known about the tempering of bronze 
and copper? A. Bronze and copper cannot be 
tempered in the ordinary sense of the word. 
Suddenly cooling them in water does not pro- 
duce the same character of change that is pro- 
duced in tool steel when subjected to the same 
treatment. Both, copper and bronze, however, 
can be hardened to a considerable degree by 
hammering or by rolling them when cold, but 
the character of this change is similar to tho 
change that is produced by cold-rolling .steel 
shafting or wire, excepting that perhaps it is 
somewhat more pronounced. Bronze is a com- 
position of copper, tin, and zinc, and varies 
very much in hardness according to its com- 
position. By using just the proper portion of 
copper and tin, an extremely hard metal may 
be obtained : but such a metal cannot be ob- 
tained by any process of tempering or harden- 
ing from the soft varieties of bronze without 
remelting and changing the composition. 

(9538) U. M. C. says: Can you fur- 
nish me with a rule for finding approximately 
the M. E. P. of a steam engine, without the 
use of an indicator? A. The M. E. 1*. of a 
steam, engine can be estimated only very rough- 
ly without the use of an indicator. If the 
point of cut-off is known, and the point of com- 
pression is known, it is possible to draw to 
any convenient scale an indicator diagram 
which will very roughly approximate the true 
indicator diagram. This can best be done by 
comparison with the indicator diagrams of 
similar engines. By measuring the area of 
such an assumed diagram, dividing this area 
by its length, and multiplying this result by 
the proper scale, the M. E. P. may be approxi- 
mately obtained. 

(9539) M. & L. say: Some time 
since we purchased of you at your suggestion a 
work entitled "The Brass and Iron Founder's 
Guide." We cannot rind therein the formula 
and particulars of a certain bearing metal 
entitled "French automobile bronze," the pe- 
culiarities of which are hardness in the ex- 
treme with good working qualities, .neverthe- 
less, and also a certain resistance to friction 
heat. Could you oblige us by giving its this 
formula? If you do not know it, could you 
furnish us with a formula for a metal of this 
character? A. There is no special peculiarity 
in the bronze bearing metal used in French 
automobiles over any other first-class bearing 
metal ; the composition is just the same. A 
good formula to use for such n bearing is: 
S8 per cent, pure copper, 10 per ceiif: I in, 2 
per cent zinc. A very slight; variation in the 
proportion of any of the above percentages 
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will cause a considerable change in the char- 
acter of the metal. To obtain exactly the 
degree of hardness and toughness that is de- 
sired, requires considerable skill in mixing. 
Sometimes one per cent or one per cent and a 
half of lead is added to the above mixture, in 
order to make metal more easily worked in 
the machine shop. 
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entitled "Economy in the Boiler Room'' is free to 
power users, and incidentally explains the perfect 
boiler scale remover. 

The Dean Boiler Tube Cleaner. 
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THE PANAMA CANAL IS DESCRIBED 

from the engineering standpoint in Scientific Ameri- 
can Supplement 1 :*;>*». Price 10 cent*, by mail, 
Munu & Company, 3lil Broadway, New York City, and 
all newsdealers. 

The Right Kind of a Motor 

on land or water. Salisbury Double 
Cylinder Motor 4J^xa. Water Jacket 
Cylinders and Head. Aluminum Crank 
Case, Self-Oiling, Nickel Steel Valves, 
Korged Steel Shaft. Salisbury 
Motors are Reliable. Prices mod- 
erate. 

Send for Catalogue. 

BUFFALO ENGINE CO., Mfrs. 

272-274 Michigan St., Buffalo, N. Y. 
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MOTORS 

We furnish castings for eight 
different motors, air or water- 
cooled. Also complete motors 
for all purposes. Largest Motor 
Cycle House in the World. 
Send two cents in stamps for 
our 150-page catalogue. 

THB HARRY R. GEER CO. 
1015 Pine St., St. Louis, Zlo. 
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The new edition has 704 pages and |g 
copiously illustrated. Pocket size 6J4x 
Q& ins. Sent by mail for 25c. 

MONTCOMEKY & CO., 
105 Fulton St., New York City. 



NEW BOOKS, ETC. 

Cyclopedia of Applied Electricity. Five 
volumes. Prepared by the American 
School of Correspondence at Armour 
Institute of Technology. Chicago, 
1905. Large 8vo; 2,500 pages; 3,000 
illustrations. Price, $30. 
This is a very comprehensive work on elec- 
tricity, dealing particularly with its practical 
applications and avoiding all unnecessary di- 
gressions into theory. Well-known specialists 
in the different branches covered have aided in 
the collaboration of this work, contributing 
specially-prepared articles, and all the stand- 
ard works on electrical subjects have been con- 
sulted and freely drawn upon. Primarily, this 
cyclopedia is intended for the use of students, 
the matter being arranged in the progressive 
order in which it is usually taught, instead of 
being alphabetically arranged. Examples are 
used throughout, in order to give a practical 
understanding of the various subjects, and a.1 
I the end of each volume are a series of review 
questions, which permit the reader to exam- 
ine himself and test the knowledge he has 
acquired. But though the work is thus par- 
ticularly adapted for students, it is none the 
less of value to electricians, engineers, tele- 
phone and telegraph operators, and all who are 
interested in the practical side of electricity. 
Higher mathematics is avoided, and only the 
simplest equations are used. All the explana- 
tions and descriptions are extremely simple 
and clear, and at the same time they are very 
thorough and complete. A common fault with 
most general works on electricity is the free 
use of technical terms without explicit defin- 
itions of their meanings. In the present work 
the simplest language is used, and technical 
terms, while not avoided, are fully explained 
before being introduced. 

The first volume deals with the elements of 
electricity, electrical measurements, electric 
wiring, insulators for transmission lines, and 
telegraphy, including a comprehensive chapter 
on wireless telegraphy, and one on the telau- 
tograph. Electric welding is also described in 
this volume. The second volume describes di- 
rect-current dynamos and motors, with a val- 
uable chapter on electric motors in machine- 
shop practice, and another on storage bat- 
teries. Volume III covers the subjects of 
electric lighting and electric railways, dealing 
also with power stations and management of 
dynamo-electric machinery. The volume con- 
tains in addition a chapter on boiler trials. 
The fourth volume takes up alternating-cur- 
rent machinery and power transmission, de- 
scribing all the principal types of alternators, 
synchronous motors, induction motors, etc., also 
converters, including a chapter on the mer-, 
cury-vapor converter. In the fifth volume tel- 
ephones and telephone practice are dealt with. 
This is a complete and very practical book on 
the subject, written by William C. Boyrer, 
who is a telephone engineer of wide experi- 
ence. The volume ends with a chapter on 
wireless telephony and a complete index of the, 
entire cyclopedia. 

Modern Industrial Progress. By C. H. 
Cochrane. Philadelphia: J. B. Lip- 
pincott Company, 1905. 12mo.; pp. 
647; over 400 illustrations. Price, $3. 
Mr. Cochrane's book, although not an origi- 
nal work, must be considered a most success- 
ful attempt to popularize modern engineering. 
He has described tersely, though vividly, the 
foremost technical achievements in civil engi- 
neering, steel-making, photography, wireless 
telegraphy, farming, glass-making, and most of 
the important American industries. The illus- 
trations in the book vary in excellence. Some 
are extremely good and some nothing more 
nor less than catalogue cuts, which ought to 
have no place in a volume of this character. 
Apart from this defect, the book is one that 
can certainly be recommended to the non-tech- 
nical reader. 

Radium. And All About It. By S. K. 
Bottone. New York: Whittaker & 
Co., 1904. 12mo.; pp. 96. Price, 50 ' 
cents. 
One of the latest of the popular manuals on 
recent scientific discoveries and inventions, 
which Mr. Bottone has been publishing in Lon- 
don. "Radium" is entertainingly written and 
well HZiisrratea 

Fkictior" and Lubrication. A Handbook 
for Engineers, Mechanics, Superin- 
tendents, and Managers. By William 
M. Davis. Pittsburg: The Lubrica- 
tion Publishing Company, 1904. 
12mo.; pp. 265. Price, $2. 
In these days of rigid economies and close 
| attention to details, the engineer or manager 
who desires to attain to the greatest efficiency 
and economy in the operation of machinery in 
his charge must consider closely the cost, the 
quality, and the best methods of applying lubri- 
cants, as well as of fuel and the other elements 
which enter into the operation of a steam 
plant. The author is a practical engineer, who 
has made a special study of lubrication and is 
in a position to impart sound advice. 
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State," promptly on request. 



JOHN SEBASTIAN 

Passenger Traffic Manager Rock Island System 

Chicago 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 7, 1905 

AND EACH BEARING I HAT DATE 
[See note at end of list about copies of these patents.] 



Abrading disk, F. N. Gardner 781,876 

Acid, making nitric, H. W. Hemingway.. 781,826 
Air compressing machine, C. H. Rich- 

w< od 781,678 

Air moistening apparatus, H. M. Smith.. 782,073 

Alarm for table articles, .1. E. Noahr 781,846 

Allyl formaldehyde iso sulfo cyanate and 

making same, S. Fabaron 782,016 

Anesthetics, apparatus for administering, 

R. C. Ooburn 782,108 

Armor plates, manufacture of, C. de 

Esteve-Llatas 781,816 

Auger bit, C. C. Hiatt 781,652 

Automobile, F. W. Hedgeland 781,825 

Automobile gearing, O. Richards 781,677 

Awning lift, H. T. Adams 781,983 

Axle, vehicle, J. & P. Chaney 781,631 

Badge, S. R. Drown 781,641 

Bag h.ldor, L. Sarr 782,170 

Bait, artificial, C. H. Smith 781,704 

Baling press, J. M. & E. Valentine 781,075 

Barge or other boat, J. S. Martin 782,153 

Battery, U. D. Foster 781,817 

Bearing, revolving, F. ter Weele 781,076 

Bed bottom, spring, F. Karr 781,820 

Bed, folding, J. L. Tandy 781 .604 

Bed or bed couch, sofa, L. H. Bullard .... 781,000 
Beer from barrels, apparatus for drawing 

off, J. Delaittre 781 ,813 

Binder, temporary, J. W. Ranson 781,007 

Binding post, C. C. Sibley 781,686 

Bisulfite, apparatus for making, G. A. 

Stebbins 781 ,680 

Block. See Building block. 

Blowpipe, spirit, A. H. O. Jackson 782,136 

Boiler setting, M. T. J. Ochs Tol.OOl 

Bone compressed product, J. R. Hunter .... 781,882 
Bone cutting and oyster shell crushing ma- 
chine, green, W. R. Sanford 781,848 

Bone product, J. R. Hunter 781,880 

Bone, treating, J. R. Hunter 781,883 

Book and removable cover therefor, E. T. 

Ustick 781,074 

Bookcase, knockdown sectional, J. Hoult. . 782,135 

Book cover, sales, Jones & Penn 781,725 

Book leaf, L. Clark 781 ,985 

Book, pocket memorandum, H. W. Hegele. . 781,948 

Book supporter, L. H. Latimer 781,800 

Boring instrument, E. 0. Mueller 781,672 

Bottle, J. C. Waugh 781,702 

Bottle, P. Brunner 782,104 

Bottle neck cleaner, T. E. Goff 781,773 

Bottle or the like holder, A. R. Sherwood. 781,684 

Bottle stopper, C. Fay 782,010 

Bottle stopper, E. J. Lowry 782,151 

Bottle washing device, J. J. Flaherty 781,770 

Bottle washing machine bottle receptacle, 

H. G. Miller 781,839 

Box, H. E. Leppert 781,778 

Boxes, blank for covering extension edge, 

E. B. Cawthray 781,766 

Bracelet, J. Bennett 782,188 

Bracelet or belt, automatically adjustable, 

J. J. Sommer 781,969 

Bracket and support, H. F. Keil 782,035 

Brake, S. Kennedy 781,953 

Brake, Peters & Graham 782,049 

Brazing metals, J. F. Richardson 782,056. 

Bridge, suspension. W. Hildenbrand 782,027 

Bridle bit, J. Fitz Gibbons 782,020 

Brooder, M. M. Johnson 782,138 

Building block, L. 1". McClure 781,844 

Burial apparatus, W. O. Canouts 782,189 

Burner regulator, H. Lemp 781,832 

Button, H. P. Froud 781,646 

Button, glove, H. Kerngood 781,660 

Cabinet, credit, J. A. Putt 781,670 

Cabinet, credit, V). D. Troutman 781,698 

Cabinet, lace, J. M. Aal 781,982 

Calendar, J. A. Brennan 782,102 

Can machine, J. M. Hothersall 782,032 

Can making machines, device for feeding 

blanks to, S. E. Walker 781,855 

Can washing apparatus, W. F. Stubbs 781,692 

Candy pulling maer'ne, C. Thibodeau 781,853 

Car brake, F. G. Koehler 782,143 

Car brake operating device, W. K. Smith 782,075 
Car buffer, pneumatic, W. W. Dennis.... 781,716 

Car coupling, Sheffler & Turner 781,701 

Car coupling, E. H. Janney 781,949, 781,950 

Car coupling, M. J. Carter 782,107 

Car door fastener, J. L. Yarnell 781,756 

Car draft and buffing gear, M. A. Garrett.. 781,877 

Car, dumping, N. Wilcoxon 781,979 

Car fender, J. T. Rice 781,740 

Car fender, L. A. Bechtel, Jr 781,991 

Car fender, street, J. J. O'Dell 781,902 

Car heating system, E. H. Gold 781,720 

Car skid, adjustable, F. H. McE'lvain 782,165 

Car steering gear, motor, H. W. Hellmann.. 781,651 

Car, stock, Venable & Cunningham 781,753 

Car, vestibule, J. A. D'Hemecourt 782,025 

Cars, metal skeleton frame construction for 

passenger, H. Romunder 782,059 

Carbureter, E. Walther 781,701 

Carbureter, hydrocarbon engine, J. J. Cook 781,936 

Card, filing, E. J. Lees 781,777 

Card, lace; J. W. Wolff 782,092 

Carpet stretcher, J. S. Woodcock 782,094 

Carrier. See Pneumatic carrier. 
Castings, manufacture of chilled, J. S. Sea- 
man 781,014 

Cattle tie, E. R. Wilson 781,703 

Centrifugal machine, J. W. Macfarlane. . . . 781,732 
Centrifugal machine operating means, W. 

I.. D'Olier 782,206 

Chain, drive, L. R. Rogers 781,741 

Chrckrein hitching or unhitching device, J. 

H. Ziel 781,707 

Chuck, drill, R. Binnie 781,701 

Chuck, nipple, MeGahan & Ascher 782,201 

Circuit closer, W. J. Bell 781,093 

Circuit controller, L. Pfingst 781,785 

Circuits, means for protection against short, 

C. E. Barry 781,931 

Clamp, H. A. Knoke 781,088 

Clasp, C. E. Smith 781,016 

("lay products, machine for cutting, C. A. 

Christiansen 781,934 

Clevis, H. P. Thomas 781,696 

Cloth strips, machine for folding and wind- 
ing, A. L. Adams .' 781,927 

Clothes clamp, J. D. Barnes 781,930 

Cock, stop and waste. Mook & Jansen.... 781,734 

Coffee or tea urn, .1. B. Weis 781 ,856 

Coin controlled machine, Hall & MacLeod.. 782,197 
Coin controlled mechanism, M. O. Anthony 782,1 S'6 

Coin holding device, W. H. Corbett 781,810 

Collar and cuff bag or receptacle, C. A. F. 

Lombard 781,668 

Combing and cleaning machine, flax, Karnik 

& Kubesh 782,140 

Commutator brush holder, Heap & Barnes. 781,650 
Concrete beam, girder, etc., with iron bars 
inlaid for building purposes, H. Sieg- 

wart, reissue 12,315 

Concrete beams, girders, etc., with iron 
bars inlaid for building purposes, manu- 
facture of, H. Siegwart, reissue 12,314 

Concrete .mixer, W. J. .Tudd 781,726 

Concrete, etc., mixing machine for, W. J. 

Judd 781,727 

Conduit system, magnetizable conductor, W. 

,7. Alexander 781,984 

Conveyor, telescopic, D. D. D. Plunket 782,050 

Cooler, R. Thomas 781,854 

Copper, producing pure, L. M. Lafontaine. . 782,145 

Corking machine, H. Robinson 781,788 

Corn popper, C. B. Gilmore 782,126 

Corn shocker, O. S. Ellithorp 782,013 

Corn shocker hoist, D. W. Smith 782,072 



$1,200 
Year For Life 

SECURED BY SMALL MONTHLY PAYMENTS 

Five shares or acres in the great commercial rubber orchard of 
the Mutual Rubber Production Company will, at maturity, yield 
you or your heirs, longer than you can live, a sure and certain in- 
come of f 1,200 a year. No large cash-down payment is required to 
secure these shares, as they are paid for in modest monthly in- 
stallments, just as the work of development progresses. On our 
splendid domain of 6,175 acres of land in the semi-tropical State of 
Chiapas. Mexico (the finest rubber land in all the world, and with 
the finest climate), we are changing the production of crude rubber 
from the primitive and destructive method hitherto employed by 
the natives, to the most scientific and successful plan known to 
modern forestry, and under Anglo-Saxon supervision. 



There is nothing: speculative about Crude Rubber. It can 
be sold every day in the year, in every market in the world, 
at a stable price that has been steadily advancing for many 
years. For a quarter of a century the world's supply has 
always been spoken for months before it has reached a 
civilized market. 



L 



The semi-tropics were stripped years ago of their virgin rubber 
trees, the natives having ruthlessly " tapped them to death " to get 
every ounce of the rubber milk from them. To-day, the golden 
harvest is sought for in the almost inaccessible jungles of the 
Amazon, and Bolivia and Peru, at an. added outlay of time and 
money. The natives there still pursue their merciless method, and 
no white man can live in that fever zone to guide and restrain 
them. Hence, the price of crude rubber is higher to-day than at 
any time since Goodyear first made it a commercial possibility. It 
has doubled in a decade, and the question of the world's supply for 
the future becomes of vast moment. It is inconceivable that the 
production of one of the world's greatest necessities shall longer 
remain in such ignorant hands. 

The Mutual Rubber Production Company was one of the first to 
enter into this new and immensely profitable field on a large scale. 
The remarkable opportunity is now open to you to secure shares in 
our great plantation, each share representing an undivided interest 
equivalent to an acre of land. Supposing you wish to buy only 
five such shares, and thus provide a competency for future years for 
yourself and your family. You pay $20 a month for 12 months, 
then f 15 a month for 12 months, then $ 10 a month for a limited 
period, until you have paid the full price of the shares in the 
present series — $288 each ; but during this period you will have 
received dividends amounting to $210 per share ; hence the actual 
cost of your shares is only $78 each, and from the maturity period 
onward, longer than you can live, your five shares will yield you or 
your heirs a yearly income of $1,200. This most conservative esti- 
mate is based on Government reports of the United States and 
Great Britain, the most reliable sources of information in the 
world. Of course if you buy 10 shares, your income would be 
$2,400 yearly, or better still, 25 shares will yield $6,000 a year. 



Five Acres, or Shares, in our Rubber Orchard planted to 
1,000 Rubber Trees will at maturity yield you a sure and 
certain income of $100 a month for more years than 
you can possibly live. Vour dividends average 25 per cent, 
during the period of small monthly payments. 



Every possible safeguard surrounds this investment. The State 
Street Trust Company of Boston holds the title to our property in 
Mexico as trustee. We agree to deposit with them the money paid 
in for shares, and we file with them sworn statements as to the de- 
velopment of the property. This company also acts as registrar of 
our stock. You are fully protected from loss in case of death or in 
case of lapse of payment, and we grant you a suspension of pay- 
ments for 90 days any time you may wish. Furthermore, we agree 
to loan you money on your shares. 

We can prove to you that the five shares in this investment, 
paid for in small monthly installments, will bring you an average 
return of twer.ty=five per cent, on your money during the 
period of payment, and will then bring you $100 a month f"r 
more than a lifetime. This opens the door for yourself, not to 
wealth, but to what is far better, a competency for future years, 
when perhaps you will not be able to earn it. Payments of $4.00 
per month the first year and smaller payments thereafter will secure 
you one share. 

If you will write us at once, full and concise information 
proving every statement will be promptly furnished at our expense. 
This information will quickly put you in close touch with every de- 
tail of. our plan. Your every request will receive immediate atten- 
tion. Write us now. 

MutuaJ Rubber Production Co. 

88 Milk Street, Boston, Mass. 



Cotton chopper, W. R. Self 781,790 

Cotton chopper, West & McGowan 782,089 

Cotton chopper, J. B. Woods 782,005 

Cream separator, centrifugal, M. Pedersen . . 781,847 
Cream separator, centrifugal, K. K. McLeod 782,167 
Crushing or pulverizing mill, E. C. Griffin.. 782,196 

Cultivator, T. Mulally 781,841 

Cultivator and harrow, combined, E. P. 

Kingston 781,955 

Cultivator, corn or cotton, H. M. Lauber. . 781 666 
Current apparatus, alternating, E. Bennett. 781,932 
Current generator, alternating, E. Ziehl. . 781,706 

Curtain pole, A. R. Harmany 781,046 

Cut out, thermal, Lockwood & Lutz 782,038 

Dam and closing or completing same, Church 

& Ambursen 7gi 371 

Decalcomania, L. A. Ziegler 781800 

Dental furnace, electrical, L. L. Bosworth. 78L762 
Depilating composition, Campbell & Rush- 

n W"rth . 781,714 

Derrick, A. Hohmann 782 133 

Desk attachment, H. H. Miller 782*1 58 

Dish, J. ,1. Benson 731 709 

Disinfecting apparatus, E. Fournier '. 78l'818 

Disintegrating machine, A. W. Smith ... 781,748 

Disk attachment, W. A. McGlamery 781,785 

Display cabinet, E. E, Barton 781759 

Display stand, Conne.- & Davis 781,633 

Docket, perpetual loose leaf court, B. F. 

„ ParrT 782,171 

Door and means for suspending same, 

swinging sliding, B. H. Jones 782,139 

Door check and closer, A. F. Enquist 782,014 

Door fastener, M. O. Royce 781,743 

Door, platform trap, O. M. Edwards 781,643 

Door, sectionally folding, 0. F. Kusch 781,665 

Door securer, E. W. ».ver 782,115 

Door sheave, sliding, E. E. Bright 781,710 

Draft equalizer, R. Newton 781,783 



K. Pauli •. . .. 781,737 

Bowker 781,763 

J. Hoffmann 781,724 

N. F. Anderson 782,097 



Electric 
Electric 
Electric 
Electric 
Electric 




Drafting instrument 
Drainage tube, J. J. 
Drawing instrument, 
Dress shield fastener, 
Drill. See Seed drill 

Dust beater, C. V. D'Ossone 781,814 

Dust collector, A. A. Clough 782,190 

Dyeing apparatus, L. Detre 782,008 

Dyeing machine, J. Leisel 782,147 

Hgg beater or cream whipper, H. A. Smith 78l'oi7 

Egg opener, Merrifield & Potter 782,039 

Electric apparatus, vapor, J. T. H. Demp- 

_. ster 781,938 

Electric circuits of high inductance, asym- 
metric shunt for direct current, W. S 

Horry 782,134 

Electric machine, dynamo, H. A. E. Harle. 781,878 

machine, dynamo, J. Sachs 781,968 

meter, E. S. Halsey 781,945 

meter, F. Holden 782,030 

meter, coin freed, F. Holden . . . „ 782,028 
meter prepayment attachment, F. 

Holden 782,029 

Electrical distribution system, T. Bodde. . 781,805 
Electrical distribution system, C. W. 

Stone 781,919 

Electrode, storage battery, E. A. Sperry.. 781,795 

Elevator, J. H. Millsaps 782,159 

Elevator electric signals, apparatus for op- 
erating, H. Pedersen, reissue 12,313 

Embroidering machine, F. Mueller 781,673 

Engine, F. M. Overholt 782,045 

Evaporating apparatus, W. C. Anderson .. 781,864 

Excavating machine, N. D. Petrie 781,738 

Exercising and massaging by friction, com- 
bined apparatus for, G. H. Shepherd.. 781,683 
Exhaust, variable automatic, C. J. Edwards 782,117 

Eyeglass case, G. E. Coope 781,809 

Eyeglasses, P. Moews 782,209 

Fastener, apparel, H. Westling 782,090 

Fence, J. M. Sutherland 782,083 

Fence post puller, L. S. Doan 781,638 

Fencing tie, wire, O. S. Sturtevant 781,970 

Fertilizer spreaders, feed regulating mech- 
anism for, C. L. V. Kinney 781,956 

File, record or account, F. C. McElroy.... 782,164 

Filter, K. Kiefer 781,830,782,200 

Filter, barrel, H. C. Holthoff 782,031 

Fire bucket, A. E. Waggoner 782,087 

Fire extinguisher, E. Shaefer 781,744 

Fire extinguishing apparatus, F. Thompson 781,697 
Fire resisting vault for safes, J. C. Thomp- 
son 781 ,798 

Fireproof blinds or curtains, roller for, E. 

H. McCloud 781,895 

Fireproof block, Sheldon & Nesselroad. . . . 781,746 
Fireproof window releasing device, A. W. 

Cooper, reissue 12,312 

Fish catching device, shell, Shelby & Cum- 

mings 782,067 

Fishing reel, A. E. & W. H. Leaver 781,776 

Fishing reel, A. B. Hendryx 782,130 

Floor dressing machines, dressing roller for, 

C. B. Wattles 781,925 

Folding table, W. B. Moore 782,161 

Forge, blacksmith's, A. W. McCaslin 781,843 

Frame structure, J. H. Kassens 781,658 

Friction wheel, C. M. Sester 782,210 

Fuel, artificial, A. P. Lepu 782,148 

Furnaces of high temperature, continuous 

heater for, L. Houze 781 ,827 

Game apparatus, J. Vickers 782,182 

Garment, H. A. Saks 781,909 

Garment, J. K. Gentry 782,125 

Garment fastener and supporter, H. Rey- 
nolds 782,055 

Gas and recovering by-products, apparatus 

for manufacturing, L. P. Lowe 781,837 

Gas apparatus, C. G. Strubler 781,691 

Gas burner, C. V. Hill 781,879 

Gas burner, J. W. Neumann 782,202 

Gas cleaning apparatus, L. P. Lowe 781,838 

Gas engine, E. J. Stoddard 781,751 

Gas engine, S. ,T. Webb 782,205 

Gas generator, acetylene, W. B. Dickson... 781,637 
Gas manufacturing apparatus, L. P. Lowe. 781,836 

Gas or fuel engine, E. Thomson 781,921 

Gas retort, A. He-ekert 782,129 

Gas station meter, McDonald & Scofield . . 782,163 

Gas washer, B. 3. Mullen 782,041, 782,042 

Gate, W. L. Northam 781,964 

Gate, M. G. Wones 782,093 

Gear, cone pulley speed changing, J. A. 

White 781,978 

Gearing, speed reducing, J. L. Hall 781,944 

Gearing, variable speed, S. L. Langdale. . 781,959 

Generator. See Current generator. 

Glass forming machine, Shirley & Johnson. 781,685 

Glass mold. J. F. Buzby 782,000 

Governor, N. Lombard 781,731, 781,779,781,780 

Governor, centrifugal, G. E. Lloyd 781,833 

Grain bagging and weighing machine, J. B. 

Williams 782,183 

Grinding machine, R. J. Myers 781,674 

Gumming machine, Kennedy & Lasker 781,659 

Gun, magazine, J. M. Browning 781,765 

Guns or rifles, trigger mechanism for drop 

down, J. W. Smallman 781,915 

Harvester, clover seed, J. C. Kistler 781,662 

Hat curling machine, W. ,T. McGall 782,166 

Hat fastener, J. E. Ferneborg 781,717 

Hat fastener, J. E. Scott 782,064 

Hay rack, J. A. Beierschmitt 781,992 

Heater, W. W. Woods 781,705 

Heating apparatus. N. M. Eddy 782,116 

Heating system, vacuum, J. Collis 781,767 

Heeling machine, Stewart & Johnson .... 781.750 
Hide working machine. A. A. Hutchinson. 781,775 

Hinge, F. P. Pfieghar, Jr 781 .905 

Hinge find lock, combined, F. W. Armitage 781.986 

Hoop sawing machinery, A. F. Ward 782,088 

Horse rake, automatic, E. A. Johnston... 781,656 

Hose coupling, A. A. Jones 781 .952 

Hose supporter, S. F. Ellis 781,769 

Hot air register, S. Tuttle, reissue 12,316 

Hydrocarbon burner, E. Thomson 781.922 

Incubator, K. R. Dunton 782,114 

Indexing clip, adjustable. C. C. Smith... 782,071 

Induction motor, H. G. Reist 782,054 

Ingot extractor, electric. Speer & Baltzell. 781,688 

Ingot stripper. W. II. Baltzell 781.708 

Ink well, S. G. Baldwin 781,868 

Inking apparatus, F. E. Kemnf 782,198 

Internal combustion motor, A. Vogt 781,923 

Keel, drop, C. B. Wainewright 781,924 

Knitting machine needle and lever for hold- 
ing same, H. A. Housman 781,654 

Knitting machine web holder, circular, H. 

A. Houseman 781,653 

Ladder, F. MeNaughton 781,898 

Lamp, electric arc, Dav;s & Hubbell 781,937 

Lamp, gas, A. W. Nicholls 781,784 

Lamp, safety, H. C. Stone 781,796 
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SHAVING 
50AF 



"The only Real 

Shaving 

Soap" 



Williams' Shaving Stickt, 
Sliaving Tablets, Toilet 
Waters, Talcum Powder, 
Jersey Cream Toilet Soap, 
etc., "sold everywhere. 

Write for booklet 
"How to Shave" 

the j. b. Williams CO. I 

Glastonbury, Conn, 



ury, Conn. | 

• ** ■* *. * *Sr^ui/ 



OJEMtliBS 




PRICE 

POSTPAID B 

$l.BO 



A 

new and 

enlarged edition 
ot this popular book, 
with an up-to date sketch of the career of each of the grand 
opera stars, including the newer artists, and latest photo- 
graphs. Nearly one hundred illustration"! in all, twenty of 
which are full-page portraits. Such favorites as Sembrich, 
Calve, Melbst Nordica, Terniua, Eaines, Plancon, and 
Caruso are rtpn-sented in a variety of characters. 

This volume will makijau appropriate gift to any lover of 
music or the opera. 

OLIVER DITSON COMPANY, Boston 

C.H.Ditson&Co., New York. J.E.Ditson&Co.,PhiIa. 
Order of your home dealer or any of the abovehouses 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
America v Supplement, No. 1202. Price 10 cents by 
mail, from tbis office, and from all newsdealers. 



If you want to get the 
'■'-''■'.. Jim biggest returns for 
i#^§*'fcM/ your labor and £U\ 
OjfflAW vour ground, ftVlifttW 

*25b*Kft» you can ' 1 afford «**lVA'j 

*l«jll*/y to plant anything but **OTJgr 

FERRYS 




ibe utandard after 49 years 

at, Tiity uHvtLj-a produce 

the Jurist unci surest 

etc (kj. All deale re sell 

them. Our 1903 

Seed Amiiisi] 

free ,on request. 

D. M. Ferry & Co 

DETROIT, MICH. 






ON TYPEWRITERS 

of all Hakes 

_ jnrl for Mullah 1 * ,sf ^rEt[n|r, tn'L'CB. :i;:.i I 
catalogue NacJiiueaabippedfurJHBIrfCtSotj. f 

SEW VOJLt, I'llHlACI), 

iH Itercky St. Hi U Sails sl. 

IIOSTOX, lASMs CITY, 

S3 Bnjnifield St. BIT WyancfDttflSt. I 

ST. LOUIS, SOS North 9th St | 
SAN FUANCISCO, 

i'dS CattrcralB St, I 



THE 

TYPEWRITER 

EXCHANGE 



THE NEW FORK, CHICAGO & ST. LOTUS 
RAILROAD COMPANV 

PASSENGER DEPARTMENT 

Office of the General Agent, Buffalo, N, Y. 

THE NICKEL PLATE ROAD BETWEEN NEW 

YORK AND BOSTON, AND CLEVELAND, 

FT. WAYNE AND CHICAGO 

Lowest rates and elegant equipment makes this a 
favorite route between the above points. Through 
sleepers. Enexcelled dining cjr service. Individual 
club meals 35 cents to Sl.GO each. Also a la Carte. Full 
information on application to R. E. Pavne, General 
Agent, 291 Main St., Buffalo, N. Y„ or A. W. Eoolestone, 
Li. P. A., 3S5 Broadway, New York City. 



How To Increase 

Your Business 




READ carefully, every 
week, t he Business 
and Personal Wants 

colutnn in the 

Scientific American 

This week it will be found 
on page 15 >. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
Watch it Carefully 




Lamps, means for supporting the mantles 
In inverted incandescent gas. J. Brid- 

gsr 781,907 

Latch, Whitcomb & Morgan 782,001 

Latch, gate, F. W. Simons 781,702 

Leather working machine, A. F. & A. C. 

ilnmke 781,874 

Lens grinding machine, L. W. Bugbee .... 781,712 

Letter box iastener, 1^. F. Wallace 781,754 

Level, L. H. Bradshaw 781,005 

Lights or other fixtures, cord grip for pen- 
dant, W. L. Bradshaw 781,764 

Liquid settling tank, N. S. Shaler 782,065 

Liquids, coin controlled apparatus for de- 
livery of, E. C. Janson 781,828 

Loading or unloading trucks, etc., appa- 
ratus for, U. B. Crane 781,872 

Lock shoe, W. C. Larison... 782,036 

Locomotive, etc., tender for, C Vander- 

bilt 781,690 

Loom fringe pulling mechanism, C. Roth- 
well 782,061 

Loom let off mechanism, C. F. Roper.... 781,681 

Loom, narrow ware, E. H. Ryon 781,067 

Loom picker stick motion, C. F. Roper.... 781,680 
Loom reed detaching device, MeMichael & 

Campbell 782,168 

Lubricator, E. Berger 781,804 

Lubricator, P. J. Lockwood 781,801 

Magnet core for dynamos and motors, field, 

K. Kishi 781,057 

Mail bag catcher, A. Frost 782,122 

Match, E. Thorn 781,072 

Matte, converting, O. S. Garretson 782,124 

Measuring areas of surfaces, indicator de- 
vice for machines for, J. E. Nightin- 
gale 781,000 

Mechanical power, R. Dodson 782,011 

Metal balls, manufacture of hollow, A. John- 
ston 781,051 

Metallurgical furnace, Lloyd & Thill 781,834 

Mineral recovering apparatus, F. S. Prouty 781,787 

Mirror hanger, J. L. Tandy 781,603 

Mixing machine, W. J. Judd 781,728 

Mixing machinery, E. L. & A. W. Ran- 

some 782,052 

Moistening and sealing machine, envelop, 

B. M. Rogers 782,058 

Molding machine, W. L. Mersfelder 781,061 

Mop holder, A. W. Smith 781,840 

Motor easing, compound, Graham & Fox... 781,648 

Moving platform, J. M. Dodge 782,000 

Mower bar, O. R. Coe 782,006 

Mower or cutter, lawn edge, A. C. Wirth. 781,704 

Mule, L. O. Goodwin 781,822 

Music leaf turner, G. Ponarouse 781,006 

Music leaf turner, Jamieson & Durban .... 782,137 

Negative pole plate, P. Seeliger 781,745 

Nut lock, J. C. Taylor 781,852 

Nut lock, King & Moore 781,954 

Nut lock, T. W. Steele 782,070 

Nut, vehicle axle lock, W. Belfield. et al. 781,803 
Oil in tanks or wells, heating, W. Richards. 781,008 
Oil tank, delivery wagon, J. N. Gibson.... 781,710 

Ore concentrator, A. H. Stebbins 782,078 

Ore roasting furnace or kiln, G. O. Pet- 

ersson 781,004 

Ore roasting furnace, rotary, Heberlein & 

Hcmmel 781,824 

Ores or the like, apparatus for anhydrously 

concentrating, G. H. Fettus 782,118 

Ornamental surface, C. E. Sandstrom 782,177 

Ossein product, J. R. Hunter 781,884 

Pail holder, milk, D. A. Cahill 781,713 

Painting machine, molding, E. McGarrah, 

Jr 782,044 

Paper tag fastening means, H. H. Glen- 

wright 781,821 

Paper box folding, W. J. Griffin 781,043 

Paper making mechanism, C. C. Jenks 781,886 

Paper or similar material, mechanism for 

severing sheets from webs of, G. E. 

Pancoast 781,003 

Paper roll handling device, W. P. Stick- 

ney 781,690 

Pasteurizing apparatus, W. B. Wright 781,860 

Pasting device, A. C. Getten 781,041 

Pavement, floor, etc., composed of plastic 

material, J. C. Bayles 781,869 

Pen, fountain, R. A. Hamilton 781,649 

Penholder, T. M. Smith 782,074 

Phonograph records or blanks, machine for 

making dipped, Miller & Aylsworth... 781,893 
Photographic printing apparatus, G. L. 

Cragg 781,811 

Photographs, medallions, etc., mounting for, 

G. B. Keplinger 782,199 

Pick, H. G. Atha 781,801 

Pile fabric, woven, H. Sarafian 782,178 

Pin tumbler lock, W. C. Stephens 782,080 

Pipe, A. S. Speirs 782,077 

Pipe coupling, A. T. Herrick 781,774 

Pipe coupling, O. E. Anderson 782,098 

Pipe joint, expansion fluid, H. A. Allen 781,862 

Pipe making machine, A. N. Fairman 782,017 

Pipe wrench, C. H. McCready 782,043 

Pipes or other tubular bodies, machine for 

flanging the ends of, L. D. Chandler, 

782,004, 782,005 

Plane, W. H. Gardner, Jr 781,771 

Plane, rabbeting, F. D. F. D. Smale 782,070 

Planer tool, G. W. Stone 782,081 

Planter, W. S. Graham 782,194 

Plaster, method of and apparatus for cal- 
cining, F. A. Simonds 781,747 

Plating apparatus, nickel, J. W. Ayls- 
worth 781,867 

Plow, disk, W. N. Allen 781,863 

Plow, sulky, W. A. Baldwin 782,187 

Pneumatic carrier, C. H. Burton 782,106 

Pole, carriage, R. Boltze 781,994 

Pole for wagon running gear, sectional, 

C. F. Pounds, et al 781,675 

Portable platform, J. Downs 782,012 

Postmarking and canceling machine, E. R. 

Malmborg 781,670 

Potato cutter, E. R. Schlick 781,911 

Potato digger, A. Anderson 781,928 

Potato digger, L. A. Aspinwall 781,087 

Poultry house, G. C. Seott 782,063 

Powder and making same, smokeless, H. 

W. Wiley 781,026 

Powder packet filling and folding machine, 

F. A. Robinson 782,176 

Precious metal bearing ores, treating, A. 

H. Brown 781,711 

Presses, compressing wheel for, W. A. 

Milne 781,781 

Printing machine, check, E. E. Angell.... 781,865 
Printing surface and making same, W. J. 

Yeoell 782,184 

Propeller, C. J. Jones 781,657 

Puddling or busheling furnace, rotary, W. 

Stubblebine 782,082 

Pulley, split, J. Donovan 781,768 

Pulley wheel, self-lubricating, J. R. Wil- 
liams, Jr 781 ,709 

Pump, H. D. Penny 782,172 

Pump plunger, self-adjusting, J. Reid.... 782,053 

Pump, steam, F. D. Cable 782,002 

Punch, center, Hartley & Stryhal 781,047 

Rail, H. W. Frackmann 781,810 

Rail joint, J. M. Riggs 782,057 

Rail, third, L. T. Crabtree 782,007 

Rails, stringer support for electric third, 

F. E. Kinsman 781,661 

Railway joint, diamond, Woodard & Bar- 
low 781 ,980 

Railway signal, F. L: Dodgson 781,639 

Railway signaling apparatus, electric, W. 

C. Bethel 782,100 

Railway switch, G. E. Madeley 782,152 

Railway switch, Mick & Gilliland 782,157 

Railway tie, metallic, C. W. Garrett 781,718 

Railways, automatic system of signaling 

for electric, S. M. Young 781,757 

Raisins in bulk, machine for preparing, E. 

Meri 781,671 

Relay, neutral, Olsen & Kinnear 781.736 

Retort, , J. L. Jackson ..782,207 

Roadway, C. W. Baker 781,988 

Rolling bars from coils, apparatus for, J. 

Bergmann 781,760 

Rolling pin, F. B. Deiter 781,812 

Rope splicing tool or implement, W. Floyd.. 782,120 

Rotary engine, R. Lee 782,037 

Rotary engine, C. R. Twitehell 782,085 

Rotary engine, reversible, J. Redding 782,175 

Rotating bodies, apparatus for testing the 

balance of, C. J. A. Heise 782,024 

Rubber filler, J, K. Hunter 781,881 



ALL THE SECRETS JIU-JITSU 

THE WONDERFUL JAPANESE METHOD of attack and self- 
defense, by which the WEAK defeat the STRONG, in one vol- 



ume, complete, by Capt. Harry 
nearly ioo photo-illustrations. 




H. Skinner, i2mo, cloth, 
By mail, $1.00. 

777/5- BOOK is the 
OFF1 CIA L TREAT- 
ISE of the System IN 
USE A T NE IV 1 'ORK 
POLICE HEAD- 
QUARTERS and by the 
officers and men of the U. 
S. Ai my and Navy. 

THE U. S. GOV- 
ERNMENT has adopted 
this Science as a pait oj 
the instruction at Annapolis Naval Aca- 
demy and West Point Military School. 

"JIU-JITSU is worth more in every way than 
all of our athletic sports combined.'* — President 
Roosevelt, Review of Reviews. 

"Jiu-jitsu described with simple eloquence, enriched with many photographs from life. Hand- 
somely printed." — New York American. 

" Jiu-jitsu— Capt. Skinner gives clear, careful explanations of all the various positions."— N.Y. World. 

"Capt. Skinner's book is a comprehensive work in letterpress and pictures of this remarkable sci- 
ence." — Tribune. 
The reading of this book is all that is necessary to make you master of all the secrets of JIU-JITSU 

JAPAN PUBLISHING COMPANY 
Dept. E, America.n Tract Society Building', New York, N. Y. 



• TAKING A FAI.T. OUT OK A 
BIG BUI.J.V. 
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In the Peck-Williamson Underfeed Furnace a ton of cheapest grade coal is made to 
produce as much heat as a ton of the most costly grade; the coal is fed from below 
and the fire is on top — the rational way ; the gases and smoke do not escape up the 
chimney as they do in ordinary furnaces, but are consumed as they pass up 
through the fire; immunity from gas, smoke and dirt; less ashes and no clinkers; 
simple and strong in construction, easy to operate. 

The Peck=Williamson UNDERFEED FURNACE 
WILL SAVE l /z to % ON YOUR COAL BILLS 

Stronger than any claims we make are the words of commendation received 
f rom those who have had actual experience with the Peck- W illiamson Un- 
derfeed Furnace, and subjected it to the severest tests. The Treasurer of 
a prominent Indiana Institution wrote, in reply to an inquiry from a 
friend in another city, the advice above quoted. Names of parties if 
! desired, and fac- simile letter will be furnished on application. Literally 
hundreds of such cases are brought to our attention. 

Let us send you FREE our Underfeed Book and fac- 
simile voluntary letters proving every claim we make. 

Dealers are invited to write f orour veryattractiveproposition. 





THE PECK-WILLIAMSON CO. 

351 W. FIFTH STBEET CINCINNATI, OHIO 



THE LIGHT THAT CANNOT FAIL! 

THE GREATEST INVENTION OF THE ACE 

THE CENTURY LIGHT 

which is owned and controlled by the Century Light Company of America, under 
letters patent, organized under the laws of the Commonwealth of Massachusetts 
with a capitalization of $500,000, par value of shares $5.00 each fully paid and 
non-assessable. INVESTORS SHOULD CONSIDER :- 

This Light produces from a single 
burner, 500 candle power from 
ordinary city gas for one cent per 
hour. 

The Century lyight, although in* 
tensely brilliant, is soft and mellow 
and light in color. 
It is the only system of gas lighting 
that comes in direct competition 
with the arc electric at one-tenth 
the cost. 

It is absolutely safe under any and 
all conditions. 

Its great value has been demons- 
trated in actual practice for more 
than a year, and is recommended 
in the highest terms by well-known 
people. 

It is fully protected by Patents in 
the United States, Canada and 
Great Britain. 

It can be installed in cities, towns, 
stores, churches, theatres, dwell- 
ings, etc., and utilized for street 
lighting. 

A limited number of shares for im- 
mediate sale at $2.50 per share, cr 
50$ of the par value. 
There is an absolute guarantee 
against loss In this investment. 
Write for all particulars to 

H. R. LEIGHTON & CO., Bankers, 

246 Wa shington Slfget BOSTON, MASS. 69 Devonshire Street 

HIGH GRAD1C INVESTMENT SECURITIES 
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Scientific American 



February 18, 1905. 




VALUABLE 
CIGAR BOOK FREE 

You Need, It if You Smoke 

It tells you what you want to know about 
cigars. 

It brings one of our stores to your door. 

It tells you about all kinds of cigars. 

It makes it easy for you to find the cigar you 
like best. 

It tells you how we deliver cigars and smok- 
ers' supplies prepaid to all parts of the 
United States. 

It is security for satisfactory cigars. 

It tells you how and why we can guarantee 
sX least one-third BETTER CIGARS for 
■the money, 

SEND FOR IT TODAY 

3>BOP A POSTAL TO 

UNITED CIGAR 
STORES COMPANY 

302 FlatiKon Bids'.. N. Y. City 




£ 



Over 3QO Btares In operation. 
Capital 38,000,000. 



mm 



Niagara Electric Light Guard 

Only guard made of crimped wire, giving 
maximum of elasticity. Casts no shadow. 
Can be adjusted without removing bulb. 
Fastened around socket. 

We sell direct to electrical supply houses 
and consumers. Merchants and manufac- 
turers supplied direct in any quantities. 
Write for complete description and prices. 

16 01* 32 

Candle Power WESTERN WIRE GOODS CO., Buffalo. N. Y. 





are successful arid earning better 

positions and salaries studying 

Kk-ctrical EiiKineerinjy, Steam 

Engineer intr. Mechanical Engrin- 

etring. Mechanical Drawing, Electric 

Motoi'inun'g Course, Dynamo Tender's 

Course, Telegraphy, short Electrical Course, 

Arithmetic, Algebra, by mail. Thomas A. Edison en 

dorsus Institute. Text books free. Students helped to positions. 

Write for free book, " Can I Become An Electrical Engineer?" 

ELECTRICAL ENGINEER INSTITUTE 

I>ept. A. S40 West 33d St., New Vork 



Complete Electric Lighting Plant 



Price, 984.00 

Dynamo only, for eight ]6-c.p. 
lamps, $-2t5.00 ; lamps, wire, 
fixtures, etc., $8.01 ; just suit- 
able for residences, small fac- 
tories, yachts, etc. A strictly 
rirst-class guaranteed outfit. We 
wind for any special purpose 
to older, usually without extra 
cost. Send for' Bulletin No. 3. 

The Elbridge Electrical 

Mfg. CO., Water Street, 

Elbridge, X. Y , U. S. A. 





aCKEf ELECTRIC! 



Rubber ur othor trees, implement: for lap- 
ping or bleeding India, H. V. Bagot... 

Saddletree, G. .1. Theobald 

Sand blast apparatus, F. W. Bernhardt... 

Hash cords, device for connecting or discon- 
necting window, T. Vache 

Sash lock, A. Ramage 

Saw, It. I. Foreman 

Saw machine, drag, G. O. Walker 

Sawing machine, S. Blaisdell 

Scale, skim milk and whey weighing, A. 
L. Saner 

Screen fastener, C. W. Greene 

Seal for hot lies, etc., H. P. Perkins 

Sealing or seaming sheet, metal cans, appa- 
ratus for vacuum and mecnanically, 
Norton & Hodgson 

Seams in sheet metal articles, forming, M. 
J. Kenny 

Seed drill, S. E. Davis 

Seeds, separating, T. M. Prino 

Sewed articles, ornamental seam for, R. 
I-iOeb 

Sewing machine pin holder attachment, A. 
C. Minghctti 

Shade bracket, window, J. Petersen 

Shade roller paw I, W. D. Janes 

Shafts, etc., automatic controller foi', C. 
Kuhlewind 

Sheet metal article, M. J. Kenny 

Show case or the like bracket, V. Sjos- 
trom 

Shredding machine, M. E. Cooley 

Shuttle thrower, pneumatic, Cobb & Mac- 
Mullen 

Sign, Woolfenden & Humphrey 

Signal lock and register, train order, D. 
O. Mitchell 

Silk, cotton, ramie, or the like, spreader 
for, C. Mann 

Singletree, E. Packer 

Slag, apparatus for the removal and utili- 
zation of, T. C. King 

Smelting, matte or pyritic, O. S. Garret- 
son 

Smelting native copper bearing rock, F. R. 
Carpenter 

Smoke consuming furnace. B. E. Wrigley . . 

Smoke stack, Foltz & Fuller 

Snow and ice melter, J. W. Daniels 

Snow plow, railway, E. J. Litt 

Snow shovel, J. Giff»rd 

Soldering iron, L. Silcott 

Sole pressing machine, H. A. Davenport... 

Sound, apparatus for the re-production and 
amplification of, G. T.audet 

Square, bevel, J. F. Thomas 

Squaring stone, etc., instrument for, F. T. 
Stevens 

Spark arrester, extinguisher, and dis- 
charger, J. W. Heaton 

Spindle bobbin driving means, rotatable, 
G. O. Draper 

Spindle bobbin driving means, rotatable, 
C. E. Lovejoy 

Spoon, ice cream, R. Nielsen 

Stacker, hay, A. W. Lightburne 

Stacker, hay, E. R. Riley 

Stair lift, moving. J. M. Dodge 

Stamp mill, R. Schorr 

Stand. See Display stand. 

Steam generator', B. Mclntire 

Steam trap, W. A. Gibson 

Stocking supporter, A. Botennans 

Stopping mechanism, automatic, G. E\ 
Bowers 

Store service apparatus, C. W. McCormick 

Stove, folding camp, J. B. Annin 

Support, H. B. Wentworth 

Suspenders, W. C. Fisher 

Switch operating mechanism, J. P. Lowe.. 

Tanning machine, automatic, C. .J. Glasel. 

Telegrapb, F. A. Stumm 

Telegraph, automatic alarm, A. 1). Shaw. . 

Telegraph poles, raising fork for, J. P. 
Turney 

Telegraph system, W. E. Atheant 

Telegraphy, Hammel & Gore 

Telegraphy, wireless, P. B. Delany 

Telegraphy, wireless, G. 0. Squier 

Telephone receiver, A. R. Thollander .... 
Telephone sanitary attachment, I. M. Slocum 

Telephone toll register, G. A. Long 

Telephony, I. Kitsee 

Temperature alarm, electric, C. P. Hepler 

Templet and gage, combined, F. G. Mar- 
bach 

Theophyllin, preparation of, F. Ach 



FLASH LIGH 



Postage extra, 11c. The best 
made; lasts the longest; gives most 
powerful light. It's always ready — simply press thebut 
ton. Extra batteries 25c each. Agents make big money. 
Send for catalogue. THE VIM CO., 68 £. Lake St., Chicago. 



Electrical Engineering 

and Experimental Work of Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 

C. F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St., N.Y.City 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of 111) volt 
electric circuits for small furnace work. 3y N., Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 118$. Price 10 cents. 
For sale by Munn & Co., sfil Broadway, New York City, 
or by any bookseller or newsdealer. 



Everything for the Automobile 

Auto Fur Coats, - - $20.00 up 
Auto Rubber Coats, - - 6.00 up 
Auto Cravanette Clothing. 
Yankee Spark Plugs, - - 2.00 

Yankee Electrical Cut-Out 
Switches, ------ 1.50 

Big Free Catalog 

E. T. WILLIS CO., 2 Park Place, N. Y. 




F". BARNES — - 

ELEVEN-INCH SCREW 
1CUTTINC LATHE 




For foot or power as 
wanted. Has power 
cross feed and com- 
pound rest. A strictly 
h ign grade . moder u 
tool. Ask us for print- 
ed matter. Catalog S 
on request. 
'$ B. F. BARXES CO. 
Rockford, 111. 
European Branch, 149 Queen 
Victoria St., London, E. C. 



IMAGE'S PHOTO PASTE 

IN JARS AND TUBES. 

I^cr photo or general use. Dries 
quickly — never discolors print. Very 
strong — corners will not curl. Largest 
bottle now sold tor 5c. ( bymail.loc.) In 
bulk for large users, carton work, etc. 

L E PACE'S MUCILACE 

:i oz. size retails 5c. ; by mail, 10e. 
If PACE'S CLUE-1 oz., 10c; by 
mail. I2e., bot.ortube. RUSSIA CKJIKST 
CO.. 188 Vast* Awfcu«, dlouceiiter, 2Us», 




78.1, U2U 
781,695 
781,965 

782,086 
782.051 
782,121 
781,700 
782,101 

781,910 
782,023 
782,178 



782,141 
781,715 

782,204 

782,208 

781,840 
782,174 
781,655 

782,144 
782,142 

782,069 
782,109 

781,632 
781,859 



781,892 
782,170 

781,887 

782,123 

781,807 
781,981 
781,875 
782,191 
782.149 
781,772 
782,068 
781,630 

782,146 
781,971 

781.749 



781,640 

781,669 
781,899 
781,667 
781,679 

782,010 
781,912 

781,845 
781,647 
781,806 

781,870 
781,896 
781,758 
781,977 
782,119 
781,835 
782,193 
781,752 
782,066 



781.973 
782,099 
781.823 
781,873 
782,181 
781,797 
781,793 
782,150 
781,888 
782,131 

781,960 
782,154 



Thread board lifter, automatic, J. Wil- 
kinson 781,755 

Thread dressing machine, G. A. Freden- 

burgh 782,192 

Thread or yarn tension device, A. W. 

Allen 781,861 

Threshing machine, J. L. Owens 782,046 

Tire, pneumatic, C. W. Maion 782,155 

Tires or the like, former or mold for mak- 
ing pneumatic, M\ Sloper 781,687 

Tires, vulcanizing leather covers to rubber, 

A. M. E. de Montureux 781,894 

Tongue truck or support, vehicle, J. T. 

Duncan 781,642 

Tool, combination, P. Opoce nsky 782,169 

Tool handle, pneumatic, Gilrnan & Player,. 781,942 

Tool holder, C. W. Phillips 781,780 

Tool holding and adjusting mechanism, Tay- 
lor &, Newbold 781,851 

Toy, W. C. Soule 782,076 

Toy or figure, dancing, C. E. Meeker 782,150 

Tramway, cable, TV. Dusedau , 781,815 

Transmitting device, W. K. Austin 781,866 

Traveling bag, R. A. Pearson 782,047 

Tree protector, J. A. Perou 782,048 

Trolley, B. H. Miller 781,962 

Trolley, multiple contact, L. M. McBride.. 781,842 
Trolley pole controller, C. V. Greenamyer. . 782,195 

Trolley wheel guard, M. M. Hart 781,721 

Truck, A. C. Johnston 782,034 

Truck, motor, W. O. Brown 781,933 

Trunk, C. C. Wigington 781,857 

Trunk attachment, Wright & Topham 782,096 

Trunk trays upright, device for holding 

swinging, C. T. Wilt 781,858 

Tube making machine or press, H. Roin- 

. under 781,742 

Tuck folder, A. Laubscber 781,831 

Turbine blade, Gelpke & Kugel 781,940 

Turbine, elastic fluid, F. Hodgkinson .... 782,132 
Turpentine from wood, obtaining spirits of, 

J. C. Mallonee 781,733 

Two cycle motor, E. Korting 781,889 

Typewriter, L. Doederlein 782,111 

Typewriter carriage return mechanism, L. 

Doederlein 782,112 

Typewriting machine, J. A. Smith 781,918 

Typewriting machine escapement mechan- 
ism, G. M. Kitzmiller 781,729 

Umbrella, glove, and handkerchief holder, 

G. M. J. Ahlstrom 781,629 

Undergarment, combination, L. J. Critcher. 781,635 

Unlcycle, O. Jensen 782,033 

Valve, C. P. Carlin 782,003 

Valve and valve gear for explosive engines, 

W. Barber 781,802 

Valve, check, J. C. llcCaii 782,162 

Valve device, J. McGillivray 781,897 

Valve, reciprocating, M. Rothfuss 782,060 

Valve, safety, L. Schutte 781,913 

Vanadium, reducing. F. R. Carpenter .... 781,808 

Vault, burial, E. P. Gillespie 782,022 

Vegetable cutter, C. Amon 781,985 

Vehicle body, H. Smith 781,850 

Vehicle brake, H. J. Dohrer 782,113 

Vehicle brake and motor controlling mech- 
anism, motor, C. Schmidt 781,789 

Vehicle, chock brake, McGrew & Roberts... 781, 7S2 
Vehicle controlling mechanism, self-pro- 
pelled, A. A. Ball, .It- 781,989 

Vehicle frame, self-propelled, A. A. Ball, 

Jr 781 ,990 

Vehicle gearing, motor, C. Schmidt 781,682 

Vehicle running gear, T. D. Lines 781,730 

Vehicle wheel, J. N. Byers 782,001 

Vending machine, W. J. Brennan 781,996 

Vending machine, F. C. Schofield 782,062 

Vending machine, M. O. Anthony 782,185 

Vending machine, check or coin controlled, 

P. F. Cox TSl.634 

Ventilating cowl, E. J. Precourt 781,739 

Ventilation of buildings, D. Fairbanks.... 7S1.644 

Vessel, collapsible, W. M. Fulton 781,939 

Vlbratone, F. Jacksou 781,885 
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A Wonderfvil Value 

Type VTII Autocar at $1,400 represents a -wonderful automobile 
value. This type is the foundation of the Autocar's enviable repu- 
tation. It is a car built upon honor throughout. There is nothing 
experimental about it— nothing uncertain in its construction. During 
1904 Type VIII was tested on all sons of American roads— under all 
kinds of conditions. It has proved its reliability and efficiency so well as 
to put Autocar Type VIII in the very front of its class. 
Last seaso Type VIII was sold for $1,700 and was considered an unsurpassed 
value. The price of Type VIII is now $1,400 because, having built this nr del 
for so long we can now build it more economically. For the man who wants 
a thoroughly reliable four-passenger ear at a moderate price, Type VIII at 
$1,400 is his opportunity. 

SPECIFICATIONS : 

Horizontal two-cyiinder opposed engine— no noticeable vibration. Twelve 
actual horse-power. Oiled automatically. Water cooled. 

Transmission, sliding gear type. Three speeds forward and a reverse. Unll 
bearings, shaft drive. No greasy, gritty chain. Fro: t and rear construction has 
ball bearings throughout. Gasoline tank holds 10 gallons— sufficient on good 
roads for 200 miles. 

tonneau is removable. Front seat divided. Engine and trarsmission case 
accessible from above without disturbing body. Catalogue giving full descrip- 
tion of Type VIII, Type X Kunabout, and Type XI Four-Cylinder Car with 
dealer's name, sent free upon request. 

THE AUTOCAR COMPANY, Ardmore, Pa. 

Member Association Licensed Automobile Manufacturers. 
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The six Franklins are by far the fastest, cars of their size and weight and 
cost. For example, the 12 horse power 1,275 lb. Light Tonneau (made in 
three styles — tonneau detachable, side or rear entrance) will go more miles 
in a day and give more in practical automobiling the year round than 
heavy cars rated at 18 to 20 horse power. 

The reason is simple : We were the first American maker to build four- 
cylinder cars, and we have made air-cooling a distinctive success from the 
very start. We understand air-cooling and four-cylinder, and the me- 
chanical engineering that goes with them, thoroughly and absolutely. We 
have a success to offer you — not an experiment. 

The Franklin four-cylinder Runabout is the fastest American Runabout 
at any price. This is a new model and we have sold already twice the num- 
ber we first intended to make. The Franklin 20 horse power and 30 horse 
power Touring Cars are the most powerful to weight and the most simple of 
all touring cars. All Franklins are so set on their springs that they ride 
comfortably and put little strain upon the car on rough roads. All Franklin 
cars are sensitive and true of control, and all are the most marvelous hill- 
climbers of their class. 

The main questions are : cost, speed, reliability, comfort, and cost of 
maintenance. Look into the last question good and hard and interview a 
Franklin owner. 

H. H. Franklin Mfg. Co., Syracuse, N.Y. 

Send for catalogue and „.. , - ... 

-coast to Coast "book, _ Member Association 

which every . •- " "~ ~"~~ - Licensed Ai'tomobi/e 

body-every- — __- ' • Manufacturers. 

body — reads 
everv 
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The Science of the 

LINDSAY LIGHT 

Here it is, so 
plainly illus- 
trated thatany- 
one can readily 
see why the 
Lindsay Light 
produces more 
light and bet- 
ter light from 
a less amount 
of gras than 
would be 
burned in the 
same time by 
an ordinary in 
candescent gas 
burner. 

Note - the 
taper tube 
bunsen; the 
^ heated air 
mateo air chamsir chamber; the 
air draft which 
heats the gas 
beforeitstrikes 
the flame, 
causing: per- 
fect combust- 
ion. 

The Lindsay Light gives a forced pressure that 
sends the flame dear out to the end of the mantle, 
making it nil incandescent— all light giving. It regu- 
lates the pressure of any gas system, allowin g no waste 
from over pressure. The Lindsay Light mantle gives 
out a strong, white, brilliant light of 300 candle power. 

In two months and six days one 
Lindsay Light will save its cost in gas. 

' " Best dealers everywhere sell them. If not obtain- 
able at dealers, sent prepaid $1.25. The installation 
of Lindsay Lights will not only save money, but eye- 
sight, as the light is soothing and restful. Write for 
FREE Illustrated Bookand Full Particulars. 
LINDSAY LIGHT COMPANY CHICAGO 




MBEft TUBE BUNSEN. 
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ELECTRO MOTOR, SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might he driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any inacMue requiring not over one man pow- 
er. With 11 figures. Contained in Sctkntific Amer- 
ican" Supplement, No. 041. Price 10 cents. To be 
had at this office and from ail newsdealers. 




GLOBE INCUBATORS. 

Hatch chickens. No experience necessary. 
Our large 200 page Illustrated Catalogue of 
Incubators and Brooders and Poultry Infor- 
mation mailed free. Address, 

C. C. SHOEMAKER. 

Box 1081, Freeport, Ills, 



BIG PROFITS IN POULTRY. 

A city lot is large enough, and the 

CYPHERS INCUBATOR 

Qmkes hatching certain. Used on and endorsed by 42 
Government Experimant Stations. Complete catalog and 
poultry guide, 212 pages {Sxl ] inches), free if you men- 
tion this paper. Address nearest office. 

Cyphers Indicator Co., Buffalo, N, Y. 
Boston, Chicago, New York, Kansas City, San Francisco 




A gj BUILD IT YOURSELF 

aw* .JF \\r e tell you how to do it, show views of 
machines built at home and many letters 
, from satisfied customers in our new 
.Jfil hook "How to Make and Save Money 
with Incubators and Brood- 
ers." Full of good thines. 
Invaluable to the beginner. 
You save half the cost of your 
Incubator. None hatch bet- 
ter. Get the Boole and know 
for yourself. 
' Channon,Snow&Co.,Dept.l96,Quincy,IU. 




ROTARY PUMPS AND ENGINES. 
Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements 1 1 (>9, 1 1 1 1K 1 1 1 1 . Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



Persona Illy Conducted 
Tours to 

CALIFORNIA 
COLORADO, UTAH 
OREGON 
WASHINGTON 

ARIZONA and 

MEXICO 

VIA THE 

New York Central 

Lines 

Will move in February, Jlarch 

and May 

For particulars, inauire of ticket agents of 
the New York Central Lines, or enclose a two- 
cent stamp for a copy of "America's Winter 
Resorts," to George H. Daniels. General Passen- 
ger Agent, Grand Central Station, New York. 



50 Years' 
Experience 




Tra.de Marks, 
Designs, 

Copyrights, -Etc. 

Anyone sending a sketch and descrimion may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest apency for securing patents. 

Patents taKen through Munn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers, 

MUNN&C0. 36,B — NewYork 

Branch Office 625F St. Washington, D.C. 



Wagon, dumping, J. & F. M. Krasmer. ... 781,663 

Wagon tool, F. P. Burkhardt 782,105 

Wagon, vending, G. W. S-turgis 782,211 

Wall construction, R. T. Frcst 781,820 

Watchmaker's tool, C. D. Hillabold 781,723 

Water by means of ozonized air, sterlizing, 

II. Friberg 782,021 

Water sprinkler or street washer, E. 

Henry 782,026 

Water wheel governor, I;'. S. Reploglo 781,966 

Watering device, J. P. Finegan 781,645 

Weighing scoop, .T. L. Taylor 781,920 

Well casing head, oil. J. W. Glenn 782,127 

Well drilling machine, Wl. L. Bruner 782,108 

Wells, apparatus for raising liquids from 

deep drilled, Moran & Moser 782,040 

Wheel. See Friction wheel. 

Wheel, C. B. Haney 782,128 

Wheel tension device, E. Brougham 78"UM)8 

Whip operating mechanism, C. E. Theurer 782.084 

Whip socket, J. C. Brooks 7Sl,63t 

Wire fabric weaving machine, J. W. Snede- 

fcer 782,180 

Wire reeling machine, C. Ernst 782,015 

Wire stretcher, II. D. Kreitef 781,664 

Wrench, R. N. Miller 781,963 

Wrench, A. Farley 782,018 

Wrench, W, R. Cooper 782,110 



DESIGNS. 

Badge, L, Bedichimer 37,318 

Belt, A. L. Greenwood 37,331 

Box, toilet powder, J. Daehler 37^320 

Cover for chafing dishes or similar articles, 

G. E. Savage 37,324, 37,325 

Display stand, shoe, K. B. Mathes 37,329 

Match safe member, A. T. Ogden 37 327 

Pencil tip, lead, B. B. Goldsmith 37,'319 

Plat*; or dish, W. A. Packard 37,322, 37,323 

Plato or similar article, C. A. Mav 37,321 

Toy hank or similar article, J. * F. F 

Bjunnan 37,326 

Vehicle body, C. II. Palmer 37,330 

Vending machine casing, coin controlled, 

M. L. Killits 37,328 



TRADE MARKS. 

Bath mats, rim grips, and supporting de- 
vices for the same, J. H. Pugh 44,159 

Beer, Indianapolis Brewing Co 44,132 

Bells, artificial ornamental, D. Wertheim- 

lx'* 44,154 

Bitters, F. J. Mampo 44,133 

Boots and shoes having calfskin uppers, T. 

S. Ruddock & Son 44,120 

Brooms, Southwestern Broom Mfg. Co. . . . 44,120 
Cleaning and polishing preparations, certain 

named, Dunseith & Leonhardt 44 130 

Cocoanut fat, refined, T. M. Duche & Sons. 44,'l28 
Corsets and corset parts, H. Gutmanu Sonne 44,124 
Cracker or biscuit, dry porous, Peterson 

Brothers Co 44,127 

Disinfectants, T. Wcicker 44..144 

Dolls, dancing, F. W. Bazley 44,151 

Elect I'ioal ignition apparatus and electrical 
specialties, certain named, Knoblock- 

Heideman Mfg. Co 44,157 

Extracts, essences, and syrups of fruits, 

California Chemical Works 44,131 

Fire alarms. O. Schoppe 44,155 

Flour, wheat, Western Flour Mill Co 44,126 

Gum, chewing, Butler Gum Co : 44,125 

Hair in natural waves, fluid for training 

the, 'J. S. Wm-tzer 44,143 

Hosiery, Marietta Knitting Co 44,123 

Hydrogen peroxid in water, solution of, 

K. Merck 44,147 

Hypnotic, Raymond Gnomical Cm 44,141 

Insecticide, American Horticultural Distrib- 
uting Co 44.145 

Jewelry, certain named, Horton Angell Co. 44,116 

Magazines, printed, Colonial Press 44,117 

Medical compound, for certain named dis- 
eases, W. T. Allen, Si* 44,137 

Medicinal preparations for the cure of cer- 
tain named diseases, liquid, W. F. 

Darling 44.136 

Musical instruments, their parts and acces- 
sories, certain named, Lyon & Healy 44,153 

Neckwear, Warren Featherbone Co 44,122 

Packing, metallic, Strong Machinery & Sup- 
ply Co 44,158 

Paints and painters' supplies, certain 

named, Standard Varnish Works 44,148 

Paper, certain named, R. J. Balston, 

44,118. 44,119 
Remedial agent for stomach and muscular 

troubles, F. A. Cbapa 44,139 

Remedies for certain named diseases, Ab- 
bott Alkaloidal Co 44,140 

Remedy for certain named diseases, in- 
ternal, M. E. Moss 44,138 

Salicylic preparations for intravenous 
application. Vereinigte Chemische Werke 

Aktiengesellsehaft 44,142 

Screw drivers, round shank, Stanley Rule 

& Level Co 4^,156 

Silk, Hcer & Co 44,121 

Toy balloons, II. Kayser & Fils 44,152 

Watches, watcheasos, and watch move- 
ments, Philadelphia Watch Case C».. 

44,149, 44,150 
Water, compound for use in the purifica- 
tion of, R. T. Weaver 44,135 

Water purifying apparatus, certain named, 

R. T. Weaver 44,134 

Weeds, liquid preparation for destroying, 

A. Klokner 44,146 



LABELS. 

'Chocolate Figola," for confectionery, II. 

M. Goldsmith 11,849 

'Ferrum Vitae," for medicine, Sackett 

Pharmacal Co 11,846 

"Friction-Grit," for powder, G. F. Eppley.. 11,847 
"Golden Rule Hazel Cream." for toilet 

cream, Citizens' Wholesale Supply Co. 11,848 
"Live Oak Pork and Beans," for canned 

pork and beans, Jersey Packing Co... 11,851 
"May Flower Brand," for citrus fruits, R. 

J. Richardson 1 1,850 

"Neu-Nicotin," for cigars. E. J. Harter. . 11,840 

"Xi-Ko," for tea, A. Koppel 11,844 

"Old Overholt Whiskey," for whisky, 

A. Overholt & Company 11,841 

"Red Cross Ginger Ale," for ginger ale, 

Bluff City Bottling Co 11,842 

"Royal Blossom," for a beverage, B. 

Amar 11,843 

"The Cupid's Dart and Target," for a 

game, Game & Dart Manufacturing Co. 11,853 
'The New Musical Game of Cards," for 

playing cards, I. Logan 11,852 

"Tycoon," for tea, A. Koppel 11,845 



PRINTS. 

'Horse and Wagon Advertisement," for 

hooks and periodicals, W. A. Downer... 1,201 
"Jack Knife Jack's Marvel," for knives, J. 

Kaplan 1,200 

'Pileoff," for drugs, Pileoff Co 1,198 

•*Resolved that I dyed my name Brown," 

for dyes, Paas Dye Co 1,199 

'Spring and Summer Clothes," for apparel, 

David Adler & Sons Clothing Co 1,197 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the natent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for anv of the inventions named in the fore- 
going list. For terms and further particulars 
qddress Munn & Co., 361 Broadway, New Yorh, 



SBlfCMfLTiANlJRMtWWe. • 

DIES and^TAMPINGS^TO ORDER. 

SPEC'L MACHINERY-MbDEi-S-EXPEMMENTALWORK: 
DBOP FORGING DIES AND DROP FORGINGS. 

HARDWARE SPECIALTIES CTC.MANF>.T0 ORDER. SEND SAMPLES 
OR DRAVYINCS FOR ESTIMATES. W*ITE >OR OUR BOOKLET. 

I THE Gli&BE MACHINE- & STAMPI.NG CO. 

970. HAMILTON. ST., CLEVELAND, OHIO. 
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jSUbauIll^Efl Corliss Engines, Brewers' 
and Bottlers' Macbinerv. THE VII/TBU 
MFG. CO., 893 Clinton St., Milwaukee, Wis 



1 :£ftTAE9Cl)ES fRCt: ' 

UNION *MODtE WORKS 

I 193 CLARK CHICAGO. 



AfinnnC & experimental work. 

ivlUULLO Inventions developed. Special Machinery. 
E. V. BILLAARD, Fox Bldg.. Franklin Square. New York. 



The Iioomis Automobile & Marine Specialties 

Known the world over for efficiency and durability. 
Carburetors, Mufflers and Circulating Pumps. 

LOOMIS AUTOCAR CO., Westneld, Mass., U. S. A. 



BALLOONS 



Aeronaut L. Stevens, 

box 181 Madison Sq„ N. Y. 



DRYING MACHINES. 



S. E. WORRELL 
Hannibal. Mo. 



Model Machinery and Experimental Work. 

W. H. Crawpord 194 Broadway, New York City. 



MODELS! 

EST/t BL I SHED /8S7W.. 



CHICAGO MODEL WORKS 

/7S£.WAD/S0A/S T CH/CAS0,/U. 



Dies, Tools and Special Machines. Models 
and Experimental "Work. General Machine Work. 
Pk. J. Bender & Sons, Inc.. 87 Frankfort 3t.,NewYork 




We manufacture Metal Spe- 
C [Ai/riES of all kinds, to order; 
lartrestequipment; lowest pric- 
es, Send sample or CD EC 
I model forlow estimate and best expert advice r RIl.Il. 
THE EAGLE TOOL €0., Dept. A, Cincinnati, O. 



iinnri n dies, boxes, metal stampings, paten tart ic- 
lYIUUCLo les novelties, manufactured and sold .Print- 
ing on aluminum. U. S. Novelty Co., Lily Dale, N. V. 




A MONEY MAKER 

Hollow Concrete Building Block.., 
Best, Fastest, Simplest, Cheapest. 
Machine. 

PETTYJOHN BHOS. 

1315 N. 1st Street, Terre Haute, Ind. 



THE 

Universal Wrench 



For Pipe or Nuts. 
Nickel plated, 7 inch, 75c- 
THE UNIVERSAL FQ. 



Drop Forger! Steel. 
9 inch, $1 00; 12 inch, 11.25. 
CO., - - Troy, Ohio 



Dtesf Tools, Models and Special Machinery. ";' 

WOEFT & MOORE, Chicago, If. S. 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Macb'y. 
EDWARD KLEINSCHMIDT. 82 W.Broadway, New York 



Are you interested in Patents, Model or Experimental 
work ? Our booklet entitled 

WHAT WE 00-HOW WE DO IT 

will lie sent t o you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10.13 Jones Street, New York. 




I Print 

My Own 

Circulars 

Cards &c. 

$5 PRESS 



Saves money. Big profit 
printing f«r others. Large 
press tor book, newspaper, 
$18. Full instruction sent 
for use. Write for catalogue 
presses, type, &u. to factory 

THE P1M.8S CO. 

Meriden, Conn. 




To Gas Engine Operators 

Dynamo Ignition. 

Motsinger Auto-Sparker 

, Wo battery to start or run. The original 

' speed-controlledfriction-drive Dynamo. 

Driven parallel with engine shaft. No 

helts. No beveled pulleyor beveled 

fly wheel necessary. For make and 

. „.. break and jump-sparksystem. Water 

#0"*^ and ("lust proof. Fullv Guaranteed. 

MOTS1NGKR. DEVICE MFG. CO., 

14 Main Street, Pendleton, Ind., U.S.A. 



PRINTING THAT BRINGS RESULTS PAYS YOU L 

WE attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 
Inventors and manufacturers wishing to sell or exploit their patents can do it very 
effectively by good circulars and booklets. Estimates furnisher!. Send 8c. postage 
for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper 
C. L. WRIGHT &• CO., 132-4-6 West 14th Street. New York. 



KLIO FOUNTAIN DRAWING PEN 

j^p WORKS PERFECTLY WITH ANY DRAWOtJ INK 



Pressure on the pad under the thumb forces Lhe ink into the pen as desired. Unused ink drawn back into 
the reservoir by simply touching pin. thus precluding gumming antic iking of feed. $1.50. including* 
finest steel bow pen and full directions, postpaid. Satisfaction guaranteed or money refunded. 
Send for circulars. LOUIS WINTER, 902 Centre Ave., Reading, Pa. 







HENRY B. HYDt 



JWALEXrVNDER 

PRESIDENT 



ypVOR>.f 



J.H.HYDE 

' VICE PRESIDENT 
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YOUR HOME, ; 

your family, and yourself, 



i 3 i1~M»><f^><sjcy HM^tf^Ecifel 



of your life. 

An adequate Endowment 
policy in th£ Equitable will * 







mSBiSO 



ICgEmgSlJ 



kuiiniM: 



will protect your family, if 
you die , and in either case 
will provide for that mortgage 
if there is one 



Splendid opportunities for men of character to. act as representatives. 
Write to GAGE E.TARBELL, 2nd Vice President. 



5SHT" 



SEND THIS COUPON FOR PARTICULARS OR WRITE 
The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29 

Please send me information regarding an Endowment for $ 

issued to a man year3 of age. 

Name 



Address . 
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Scientific American. 



Februa-rt 18, T905 



Higher Quality — Lower Price 




Orient Buckboard, Model A, ftftfi 

The Orient Blackboards are admitted to be tbe lowest 
priced high grade automobiles in tbe a orld— Greatly 
improved tbis year, and tbe price of Model A is reduced 
fifty dollars 

Tbe chief improvements are larger spring surface, 
almost noiseless driving pinions, simplified carburettor, 
improved muffler, and a new starting device (patented) 
tb*t makes the engine turn so easily a cbild can start it. 

Get our catalogue showing light cars from $375 10 $525, 
and Air-Cooled Touring Cars at $1,600 to $2,250 

Address Dept. H, Waltham nig. Co., Walthara, Mass. 

Members of Association oi' Licensed Automobile Manufacturers 




The Duplex Comptometer 



The result of 16 years of practical experience in the 
making of adding machines, and the highest attainment 
in rapid adding and calculation devices. It is scientifi- 
cally and mechanically accurate, and is operated by the 
simple touching, singly or all together, of one or more 
instantly responsive keys. Light and uniform key 
touch. It adds, multiplies, divides and subtracts in- 
r ' stantly and noiselessly. Endorsed by the largest com 
mercial and manufacturing houses all over the world 

send for wteramre and Trial offer Felt & Tarrant Mfg\ Co., 52-56 Illinois Street, Chicago 



THE 



ROYAL TOURIST 




$3,000 



32-38 borse power, 2,500 pounds, 4 cylinders, 
vertical, shaft drive. More Exclusive 
Features of Merit tban any otber 3ar 
in America. Guaranteed Deliveries. 
Write Dept. M f»r catalog. 



ROYAL flOTOR CAR CO. 



Cleveland. Ohio 





WATC M E S 



The man who owns or drives an Auto should not use an expensive watch. The 

New England screw cased watches are perfection for Hotor work. 

Dust and wet proof. Accuracy guaranteed 

THE NEW ENGLAND WATCH CO., 37 CO. 39 Maiden Lane, New York 
63 Victoria Street, Liverpool, England 



EEH5I1J3I] 

GAS and GASOLINE 
For All Work. 

Stationaries, Portables, Hoisters, Pump- 
ers. Sawing & Boat Outfits. 

Send for Catalog t*e and Testimonials 
State Your Power Meeds. 
CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL. 



What is DauS' Tip-Top? 



TO l'KOVE that Daus' "Tip-Top" is 

the best and simplest device for making 

100 copies from pen-written and 50 

oopici* from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days' trial. _ 

Price $r.50 less 3*L_ 

trade, discount of ,!■ Net 

SS% per cent, 

The Felix A. B, Daus Duplicator Co., DausBldg., Ill John St., \ev York 

Ail varieties at lowest prices. Best Kailroad , 

I Track and Wagon or Stock Scales made, i 

Also 1000 useful articles, including Safes, | 

Sewing Machines, Bicycles, ; oois. etc save : 

Money. Lists Free. Chicago Scale Co.. Chicago. 111. 




A VEHICLE 

FOR 

Winter or Summer 
Rain or Shine 




With Coupe Top, Price. $1,450 ^~ ""^. Price with Extension Top. $1,1 75 

"The Name BespeaKs The Quality" 

POPE MOTOR CAR CO., ,^£fe, Indianapolis, Ind. 




Medart Boat Building Materials 






4h 






l"** 



tein of supplying perfectly 

boat parts, knocked 

enable anyone handy 

tools to build their own 

at one-half the boat fac- 

price. Freight low. Send 

np for catalog just issued. 

^RED MEDART 
S DeKalb Street 
St. Louis, Mo. 



BTJRNHAM STEAiTl ni|MD 

for Feeding Boiler, Tank, r U III r 
Beer, Water, Oil, Milk, Whiskey, 
Condensations,Hydraulic Pressure, 
Deep Well, Mine, etc. Will not Short Stroke or Injure 
from Load to No Load. Write for Catalog No. 15. 

UNION STEAM PUMP CO., Battle Creek, Mich. 



GREAT 



Our Microscopes, Microtomes, Laboratory 
Glassware, Chemical Apparatus, Chem- 
icals, Photo Lenses and Shutters, field 
Glasses, Projection Apparatus, Photo. 
Micro Cameras are used by the leading 
Laboratories and Government Depart" 
meats Round the World. 

Catalogs free. 



BAUSCHcUOMBOPT.CO. 

ROCHESTER, N.Y. 



MOVING PICTURE MACHINES 

Films. t»'tereopticons, Views. 

If you contemplate go- 
ing into the public en- 
tertainment business, 
write for catalogue No. 
9. which gives detailed 
Information and prices 
of Moving Picture Ma- 
chines. Films, Stereopti 
cons and Views. We uffer 
depend? 1 ble apparat us 
and views only, no sec- 
ond-hand goods for sale. 
Responsible parties 
using our machines can 
_. rent moving picture 
.. lis lor one night's use. 

KLEINE OPTICAL CO. 

53 State Street, - - ■ Chicago, 111. 

MAKE YOUR OWN CAS ENCINE 

The Franklin Gas Engine is an ideal motor for practical use, having 
one half: horse power. Compiet- set ot castings tor amateurs to ma- 
chin-: and put together, all necessaiy materials, detail blue prints, etc.. 
$16.50, either horizontal or vertical type Sendfor illustrated booklet No. 9 
PARSELL & WEED, 139-181 W. Sl8t St., New York 
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PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they 

are in successful operation 
in all T jaartsnf.th.e world 

I U 2d Military 
pai Information Division. 
New Chief of Staff, 1 05 
' - War Dapt" 

CONVERT VOUR 




It Lay In Our Road 

TO MAKE A DOWNRIGHT GOOD CHAIN DRILL 

This tool is bound to please any user. 
It has a three- jawed chuck for holding 
round shank drills to % inch. Gets an 
accuracy not obtainable from square 
shanks. Price, each, $5.00. This Auto- 
matic Chain Drill is made by the 

G00DELL-PRATT COMPANY, Greenfield. Mass. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
SAMPLES and INFORMATION on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Hatenal. 

THE 

Hanson & VanWinkle 

Co., 

Newark. N. J. 

93 William St., N. 1. 

30 & 33 S. Canal St. 

Chicaffo. 




>TireTriui\\pW 



Others rejoice over the satisfaction 
gained by using the go-anywhere-in- 
safety 

Swinehart Tires. 

Why don't you join with them in 
their rejoicing by using these dependable 
tires instead of the so-often-out-of-order 
pneumatics? 

You'll find solid rubber tires of great 
advantage— their first cost being the 
only cost. 

Get tires that you can use 

365 DAYS 

in each year. 

Our Booklet tells you the experiences 
of many others — write for it. 

The Swinehart Clincher Tire and Rubber Co. 
AKRON, OHIO 





SHOE BLACKING.— FORMULAS FOR 

liquid and solid blacking are given in Supplement 
Nos. 1213 and 1239. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers 



SAVE FIRE LOSS 



The time to put out a Are is at the start 
—a few minutes' delay and it is beyond con- 
trol, then what? Loss of property, loss Of 
business, and perhaps loss of life. 
Prevent this with 
Badger's Fire Extinguisher, 
it will put out any kind of a Are at the start' 
BADGER FIRE EXTINGUISHER CO 
80 Portland St., Boston, 3Iass, i 




Presses for 
Sub=Press Work. 

Five sizes. Sub-Presses and 
Tools to order. 

HEF" Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. Box 7, WATERBURY, CONN. 




ELECTRONS AND THE ELECTRONIC 

Theory are discussed by Str Oliver Lodge in SCIEN- 
TIFIC : AMERICAN SUPPLEMENTS 1428. 1429, 1430, 

1431, 1432, 1433, 1434. Price 10 cents each, by 
mail. Munn ,v Company, 361 Broadway, -New York City 
and all newsdealers. ' J ' 




BICYCLE 

By attaching the Mesco II 



INTO A MOTORCYCLE 

H, P. Motor Equipment 



which includes iK H P. Motor, Carburettor, Tank. Coil. Batteries 
in case, and all accessories to make a complete machine ready to 
run when attached. Choice of chain, belt, or friction drive. 
Weight, 50 lbs. Price, &75. Write us for agency in your locality. 

IF IT IS FOR THE MOTORCYCLE WE SELL IT I >*T',*.' 

The Motor Bicycle Equipment and Supply Co., Baffalo ' H - Y - y4r 




Wonderful 




AUTO-MARINE MOTOR" $37.50 



ENGINE 
ONLY 

Height 11 1-4 in. 

BOAT INTO A LAUNCH 

Rated at lh.p. Has shown nearly 2 h. p. No valves, Rears, springs or 
cams. Jump spark. Reversible. Speed control. Only three moving 
parts. Could not be made better if it cost five times as much. Order 
now— they are selling so fast you may be disappointed in the spring. 



Weight 37 1-2 lbs. 
CONVERT YOUR ROW 




now— they are selling so last you n 
Auto-Marine Motors from 1 to 20 b. p. 



DETROIT AUTO-MARINE CO., 75 East Congress Street, Detroit, Mich. 

F ormerly Detroit Lackaw ana Co. 



COMPLETE 

20 LIGHT 
OUTFIT 

$450. 




We have complete 
Outfits for 



YOUR OWN ELECTRIC LIGHTS 

Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material; practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 

ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 



THE M iL T L^ E,ss KEROSENE 

1 to 60 H. P, 



ndfor 
ialogue. 




position. 1901. Gold Medal, 



and GAS ENGINE 

burns KEIJOSEN.K cheaper and 
safer than gasoline Automatic, 

simple, reliable. Jio electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynamo for electric lighting, charge 
ing storage batteries, pumping and 
all power purpose**. 
A. MIETZ. 
! 28-13$ Mott St., New Yobk. 

ADOPTED BY 

_ II. S. GOVERNMENT. 
II Iff he8t Award, direct coupled 
Generator Set, Paris Exposition,! 900. 
Golil Medal. Pan American Ex- 
Charleston, S. C. Exposition, 1902, 



Photographic illustrations 
for illustrating lectures on 
every subject, profession- 
al and popular. 

WILLIAM H. RAT77 




1322 Chestnut Street 



The most complete library 
of illustration fur every 
purpose at reasonable cost. 
Send for catalogue. 
PHILADELPHIA, PA. 



Gold Medal and Special Diploma has been awarded to the 

Mietz & Weiss Oil Engine ac the Louisiana Purchase Exposition at St. 
Louis, 1904. 



ESSOP STEEL C? 



I * I JiU'U'ili'I'ilMH 



WASHINGTON, PA. 




Buy from Our Factory 
SAVE A THIRD 

Our plan of selling direct to user cuts out two 
profits and saves a third on retail prices. Our 
assortment of carriages and harness is larger than 
any dealer can show you. We guarantee all our 
goods. We are bona-fide manufacturers— not a 

_ commission house. Send for our free illus- 

Itrated catalogue. 

THE COLUMBUS CARRIAGE AMD HARNESS CO., Columbus, Ohio. 



Build Your Own Boat 

By the Brooks System. 

You can build your own Launch — SailboE 
— Rowboat or Canoe — in your leisure tin. 
— evenings — and the work will be a souri 
of profit and pleasure. It's easy when v. 
show you how. 

912 cover* the cest el a $50 bo: 
Cheaper boat* cost less In proportlo. 
Write us — we'll tell you how. 

The Brooks System consists of exac 
size Printed Patterns of every piece 
with Detailed Instructions, a compiet' 
set of Working Illustrations, showing 
each step of the work, an itemized billot 
Material required and how to secure it. 
Our system Is so plain you cannot fail. A full 
staed pattern of each piece with instructions 
that not only TELL, but SHOW you, by illus- 
trations, every detail. 

Over six thousand amateurs success- 
fully built boats by the Brooks System 
last year. Fifty per cent, of them have 
built their second boat. Many have es- 
tablished themselves in the boat manu- 
facturing business. 

Patterns of all kinds and sizes from 12 to 55 ft. 

Prices from 12.60 up— Catalogue and particulars FREE. 
Pot 26c, 100 pa g e catalogue containing valuable Infor- 
mation for the amateur yachtsman, showing several 
Working illustrations of each boat, and a full set for 
one boat. Full line of knock-down and completed ooats. 
When so ordered-Patterns are expressed, charges pre- 
paid, C. 0. D- to allow examination. *a» 

E^OOKS BOAT MANUFACTURING Ot 

Originators of the Pattern System of 
Boat Building 

Ship Street. Bay City, Mich., U. S. A- 






"BEST" LIGHT 

Outshines the Sun, 

I It's pure white light makes day of night. Costs less than 
J keru'sene; six times more powerful than electricity. Exam- 
ined, tested and permitted by underwriters' association. 
1 CATALOG FREE. 

, NO DIRT- NO WICK- NO SMOKE-NO SMELL M 

Agents wanted. Exclusive territory, good com mission paid 
THE BEST LIGHT COMPANY, 

I Sole Owner 3 of Original Patents. 87 E. 5th St., Canton, Ohio. 



mt 



H RMLEl CHBESLYdO, 



15 to 31 Clinton Street. 



